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The mean values for some stations are based on obser- 
vations extending over rather s b r t  periods. However, 
since the climate is tropical or tro ical-marine in almost 
all of the region it may be assume that the tem erature 
values are close approximations to true norm s. ThQ 
precipitation means based on records of 20 years or more 
may be considered as close approximations to norma] 
values; for those based on 10 to 20 years the approxima- 
tions are more or less close, depending on the period of 
record, while those obtained from less than 10 years are 
very robably to be viewed only as indicating the annual 
marc{ of preci itation and, when compared with the 

way the distribution of rainfall over a iven area. The 

cloudiness, etc., can be assumed to be representative even 
when based on relatively meagre data. The extent of 
the series of observations is, of course, very important in 
re ard to indications iven by records of extremes; the 

to extreme range over a considerable area. 
a er temperatures are expressed in 

degrees fahrenheit p $ ) .  

af 
cr 

values from the r onger records, as representing in a general 

means for other elements, such as re 7 ative humidity, 

v 9 ues for stations wit % long records are good indices as 

Throu hout this 

GENERAL CONDITIONS 

Before taking up the detailed discussion of meteoro- 
logical conditions on the separate islands it will be well to 
give tt brief general description of their to ograp+cal 

The West Indies lie between latitudes 10' and 25' 
north and bebween longitudes 60' and 85' west. They 
are grouped in the following divisions: Bahama Islands; 
the Greater Antilles, includm Cuba, Haiti, Porto Rico, 

Islands and Windward Islands; and islands off the middle 
coast of Venezuela. 

Arranged in order of magnitude the areas in square 
miles are: Cuba, 45,000; Haiti, 28,000; Jamaica, 4,200, 
Porto Rico, 3,600; Trinidad, 1,700; Guadelou e 700; 
Martinique, 400; Dominica, 300; St.Lucia, 200; kraqao;  
200. 

Nearly all of these islands are mountainous and some 
are very rugged. The elevations of land are of extreme 
importance in the control of distribution of rainfall in this 
trade-wind region. The following elevations in feet 
taken in connection with the limited extent of the land, 
the cross section in the direction of prevailing wind being 
only 25 to 50 miles for the largest islands, will indicate 
the abruptness of the slopes: Cuba, Organ Mountains 
(west), 2,500; Sierra Maestra (east), 8,300; Haiti, Loma 
Tina (near Santo Domingo), 10,300; Porto Rico, El 
Yun ue, 3,750; Jamaica, Blue Mountain Peak, 7,360; 
St. &ok,  Mount Eagle, 1,156; St. Kitts, Mount Misery,. 

features and a general survey of the climate o P the regon. 

and Jamaica; the Lesser Ant' I 5  es, including the Leeward 
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Port Antonio ____._._ 
Mooretown..-. _ _  _ _ _  - 
Kingston __._ ___._ _ _ _  

3,770; Guadeloupe, La Soufriere, 4,900; Martinique, TABLE 1.-Change in  mean annual temperature with elevation i n  
Mont Pele, 4,430; Dominica, Morne Diablotin, 5,315; 
St. Lucia, Les Pitons, 2,700; St. Vincent, Soufriere Vol- 
cano, 3,500; Barbados, Mount Hillaby, 1,100; Grenada, 
Mount Catharine, 2,700; Trinidad, Tucuche Peak, 3,100 Station tion, in t:i&ye Station 

feet. 

Port0 Rico and Jamaica 

Eleva- Mean 1 1  
ture, 0 F. 1 feet 

INFLUENCE OF TOPOGRAPHY ON CLIMATE IN THE WEST Porto Rico Jamaica 1 

__. . - _. 
24 

INDIES San Juan ______._____ I g 1 
Toro Negro D m  _ _ _ _  2,276 

Comerio Falls _ _ _ _ _ _ _  
Cayey ___.______.____ 1,350 

~ _ _ -  

The mountainous character of t,&s region affords ex- 
cellat  opportunity to study changes of temperature with 

temperatures at diffgrent elevationsk Porto Rico and 
Jamaica. 

precipitation also is set forth very strikingly in the con- 
trastmg amounts of mean annual precipitation for wind- 
ward and leeward exposures on most of the islands. 
Table 2 shows the distribution in a northeast-southwest. 
cross section of 50 miles from San Juan to Ponce in Porto 
Rico and in one of 25 miles from Port Antonio- to Kingston 
in Jamaica. 

- 

The influence of the mountains on the distribution of Statlon 

Porlo Rico 

E,”g&,-jj;i-: 
Pmtx-------------. 

Eleva- 
tion, in 

feet 

100 
2,275 

80 

81 
93 
35 

Eleva- 
Station tion, in j feet 

Jamaica I 

-~ 
Mean 
allllual 
precipi- 
tation, 

in inches 

187 
222 
36 
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CHIEF FEATURE6 O F  CLIMATE IN THE WEST INDIAN R E G l O  

Tem.pera*tu.re.-The mean annual temperature at or 
near sea level lies between 77.5" a.nd 79.5" over almost 
the entire region; t,hough at Nassau and Haba.na we find 
76.9' and 75", respectively, and at a few stations the 
values are in excess of 80"; Swan Island, 80.5'; Port au 
Prince, Haiti, 80.7'; and Willemstad, Curacao, 81.0". 
At Toro Ne o Dam, Porto Rico (2,275 feet), the annual 

Jamaica (4,900 feet), it is only slightly above 60" (62.2"). 
The highest) monthly mean temperature at  st'ations in 

the northern part of this region occurs in July or August, : 
the highest for stations from Martinique southward gen- 
erally in September. For low elerat,ions the nia,ximum 
monthly means are generall 81' or 52", with extremes of 

for the 1,500-foot level they fall to about, 75", and for 
the 4,900-foot level there is a further fall to 650. 

The minimum monthly nieans are found almost with- 
out exception in January or February; near sea level the 
values are as a rule 75" to 77", with extremes of 6s" 
(Camajuani) and 79" (Willemstad); while for the t8wo 
higher levels mentioned above ,they are about 70" and 
60°, respectively. 

The mean annual range of temperature is So to 11" in 
the Bahamas and Cuba, about 5" to 7' in other islands 
of the Greater Antillean group, and still less in t,he Lesser 
Antilles, with minimuni values about 3" at Bridgetown, 
Barbados, and Port of Spain, Trinidad. 

While masimum temperatures of 100' or over have 
been recorded at  some of the stations (extreme, 104" a t  
Pinar del Rio, Cuba), the highest observed readin do 
not exceed 95" a t  many of the low stations a n r f a l l  
below 90° for the higher elevations (Hill Gardens, 88"). 
In the Greater Antilles the minimum temperatures 
recorded near sea level range for the greater part between 
60' and 50"; in the remainder of the area at the same 
levels generall between 6.5" and GO". The lowest 
temperatures o g served in trhe West Indies did not occur 
at the elevated stations of Toro Negro Damor Hill Gardens 
(minima 46" and 44', respectively), but at  Moron (38") a n d  
Camajuani (40°), both at  low elevat'ions, afew miles in- 
land from the middle portion of thenorthern coast of Cuba. 

Table 3 contains data on mean annual temperature, 
highest and lowest monthly means, mean annual range 
of temperature, and extreme tem eratures for a number 

data follow in the discussion of the several islands. 
The stations are divided into two groups-those near 
sea level and those having elevations of 500 feet or more. 
The mean temperatures are derived b the formula 

are available for practically all of the stations, while 
means according to other formulas, such as (7 a. + 2 p. + 
9 p.) + 3 can be had for only a few. 

mean is slig Y tly below 70' (68.8"), and at, Hill Gardens, 

78" (Ca.majuani, Cuba) an c9 84" (Port au Prince, Haiti); 

of selected stations for which t E e complete tabulated 

( m u .  + min.) + 2, chosen beca,use means o 9 daily extremes 

- 
E 

TABLE 3.--Mean and eztreme temperatures (" F . )  West Indian 
Ialands a 

3 
!j .- 
Y 
d d  
k g  z z  

151 
12 
12 

180 
161 
200 

98 
325 
344 

l;! 

24 
8 
33 

49 
23 
10 
121 

40 
Bo 

loo 
75 
loo 
80 
80 

21 
82 

29 
80 

15 
25 

13 
319 

80 
30 

40 
67 

75 
35 

Stations 25 
g+= 

___ 

69.1 
76.( 
79.1 

77.f 
75.( 
77.1 

76.; 
73.. 
77.4 

;;:: 
79.f 
79.f 
78.1 

77.1 
78.: 

80., 80.3 

77.1 
78.: 

77.( 
77.s 
77.: 
77.f 
78.f 

79.5 
79.: 

78.( 
79.! 

78.1 
8O.f 

78.1 
78.! 

78.1 
79.1 

78.1 
17. I 

81.1 
80.! 

AT ELEVATIONS OF LESS 
THAN 500 PEET 

ql 
E ;  
~- 

Prospect I *  (Bermuda I&). 
Nassau 2 (Bahama Is.). . . 
Grand Turk 3 (Turks I . ) . .  

: 
__ 

Cuba 

-- 

17.6 
11.1 
8.0 

11.4 
9.7 
10.1 

9.4 
10.8 
10.0 
7.6 
7.1 

5.2 
5.0 
4.6 

7.6 
4.8 
5.2 
6.0 

7.a 
5.4 

5.5 

6.6 
5.1 
a 3  

a 3  

5.9 
5.5 

5.2 
5.2 

7. 1 
5.0 

4.4 
4. 6 

4.0 
3.4 

2.7 
3.2 

4 2  
4.4 

Pinm del Rio 4 _._. . ._____ 
Habana 4 
Nuesa Gerona 4- .  . 
Cienfuegos 5, "Montser 

w t " b  ________..._._____. 
Camajuani 4 ._..________. 

8 
8 
9 

10 
9 
10 

9 
V 
10 
10 
9 

0 
9 
8 

9 
9 
10 
10 

9 
9 

9 

8 
9 
P 

io 

9 
9 

9 
9 

9 
9 

9 
9 

9 
9 

9 
10 

9 
9 

Camaguey 4 .._. ._______. 
Preston 4 ._.._ .._.______. 
Santiago de Cuba 4 - - - - 

Jamaica 

Kingston 6. 
Morant Point 6 
Negril Point 6 

Haiti 

Cape Haitien 7 _ _ _ _  - - _ _ _ _  
Cayes 7 _ _ _ _ _ _ _ _ _ _ _ _ _  - __.. 
Qonaives 7 _ _ _ _  _ _ _ _ _ _ _  ___. 
Port au Prince 7 _.._ _ _ _ _ _  

Dominican Republic 

79.4 
82.41 
83.0 

82.8 
79.5 
81.9 

80.6 
78.4 
81.6 
81.2 
82.2 

82.0 
82.2 
80.4 

80. 6 
80.4 
83.1 
84.0 

81.4 
80.6 

80.4 
80. 6 

79.3 
81.5 

80.2 

82.9 
81.8 

81.4 
82.0 

81.7 
82.2 

80.6 
80.4 

81.0 
81.0 

80.8 
79.0 

83.0 
82 2 

Puerto Plata 7 _______-_  _. 
Santo Doming0 8-- 

Aug. 
Aug. 
Aug. 

July 
Aug. 
July 

Aug. 
Aug. 
'July 
Aug. 
Aug. 

Aug. 
Aug. 
*July 

*Aug. 
Aug. 
July 
July 

Aug. 
Aug. 

*bug. 
*Aw.  

Sept. 
Aug. 

Aug. 

Aug. 
*Aug. 

Aug. 
Aug. 

July 
Sept. 

sept. 
Sept. 

Sept. 
Aug. 

Sept. 
May 

8ept. 
*May 

Basseterre 13 (S t .  xitt8)-. 
S t .  Johns 13(Aniipua) .... 
Point a Pitre 14 (Ouade- 

loupe). - - _____.________. 
Roseau 15 (Dominica) - _ _  . 
Fort de France 16 (Mar- 

tiniquc)-.- - - - -. . ._ - - - - ~. 
Castries I7 (St. Lucia)--..  
Kingstown 18 (Sf. Vin- 

cent)--. _ _  -. -. -. -. - .- _. 
Bridgetown 19 (Barbados) 

Trinidad 

Port of Spain,2O U. 6. 
W. B .____..____...___ ~. 

Port of Spain,ZI St. Clair. 

Willemstad22 ( Curacao) - ,  
Swan Island 23 

- 
E c 
g 

: 
2 
i: 

c C 

- 

% 
1: < 

24 
21 

5 

11 
1f 
1: 
1( 
1f 

1f 
If 
1f 

1: 
4 
2( 

1 3  
1 

21 
2: 
11 
P 
1( 

1: 

1: 
11 

1 
1 

11 

I 

I 
!A 

li 

(See footnotes at end of table.) 

- 
m 
L. 

55 

!& 
:$ 
i 

gg 
El 

'2 

- 

61. I 
71. : 
75. I 

71.1 
69. I 
71. I 

71. : 
67. I 
71. 1 
73. I 
75. I 

76. I 
77. : 
75. I 

73. I 
75. 
77. ( 
78. 1 

74. : 
75. ! 

74. I 
74. : 
73. ' 
74. ! 
75. : 

77. I 
78. : 

76. ! 
76. I 

74. I 
77. ! 

76. ~ 

75. f 

77. I 
77. I 

78. 
75. I 

78., 
77. 

- 

5 s - 
Fet 
ran 
ran 

ran 
ran 
Fet 

Fet 
Ian 

Fet 

ran 
ran 

Fet 
Bet 
Fet 

Fet 
Fet 
Pet 
ran 

Fet 
J a n  

ran 
ran 
ran 
Jan 
ran 

ran 
Fet 

Fet 
Fet 

Fet 
Fet 

Jan 
ran 

Jan 
Fet 

Jan 
J a n  

Jan 
Jan 

- 

$ 
t 
g 
Y B 
f 
5 
4 
- 

39 
51 
Bo 

46 w 
50 

45 
40 
45 w 
55 

67 
67 
57 

67 

68 
w 
m 

m 
67 

82 
62 
62 
61 
66 

67 
64 

64 
80 

61 
83 

59 
88 

64 
65 

88 
58 

67 
64 
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Jamaica-- - _ _ _ _ _ _ _ _ _ _  
Haiti _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Dominican Republic 
Porto Riw _____._____ 
Guadeloupe _ _ _ _ _ _ _ _ _  
Dominica _ _ _ _ _ _ _ _ _ _ _ _  
St. Lucia _ _ _ _ _ _ _ _ _ _ _ _  
Grenada _ _ _ _ _ _ _ _ _ _ _ _ _  
Trinidad _ _ _ _ _ _ _ _ _ _ _ _  

TABLE 3.--Mean and eztreme temperatures (" F.)  West Indian 
Islands a 

222 Mooretown.. _ _ _ _ _ _ _  32 Kingston. 
103 Mirebalais _ _ _ _ _ _ _ _ _ _ _  20 Mole St. Nicolas. 
78 Sanchez _ _ _ _ _ _ _ _ _ _ _ _ _  21 Azm. 
93 Toro Negro Dam _ _ _ _  36 Ponce. 

156 Camp Jawb _ _ _ _ _ _ _ _  57 Celcour. 
185 Shawford _ _ _ _ _ _ _ _ _ _ _  70 Batalie. 
130 Uplyme _ _ _ _ _ _ _ _ _ _ _ _ _  49 Mode a Chique. 
147 Grand Etang _ _ _ _ _ _ _ _  39 Point Saline. 
112 Bangre Grande _ _ _ _ _ _  66 Port of Spain. 

Btatlons 

Jan. 6.6 88 60 
Jan. 3.3 93 88 

Feb. 

18 Mm 
12 SOB 

11 1,312 
191 350 

91,876 74.0 76.5 Bept. 71.0 Feb. 6.6 80 69 ::::I 72.2 74.81 Aug. 

9 2,276 88.8 72.: Aug. 88.8 86.9 Feb. Feb. 1 tl:; ; ;; 
l64,Boo 82.2 66.. July 69.2 Feb. 6.0 80 44 

The Bermuda Islands do not form part of this group but since they are not far distant 
rom the northern Bahamas the data for Prospect are'lncluded, but not considered in 
the foregalng text. 

b Means from readings at 6 a. m. and 2 p. m. 
Alno in another month; eae complete table for statlon. 

In the following notes the period of record embraces the period from the flrst to the 
last ear of the series of observations whether continuow or broken. 

1. ifeteorological observations taken at Prospect Bermuda appearing for a time 89 
8u plement to the Bermuda Colonist and Daily NLws. Peridd 1899-1923. 
p $ w r t e r l ~  Journal of the Royal Meteorological Sodety (London), January, 1921. 

18 em 

1QO6-1818. _...__ . ~ . ~  ~ ~ ~ . .  
3. U. 8. Weather Bureau records. Period 19151BU, series 1WC-1908 not Included. 
4. Boletln Oflcial de la Bemetarla de la Agricultura, Comerdo y Trabajo, Eervicio 

1. Analas d h  Observatorio del Colegio Ntra. Era. de Montserrat, Cienfuegos. Period 

6. Jamaica Weather Re rt, Kingston. Period 18061823. 
7. Bulletin Bemestriel I'observatoire MBtfiorologique du BBminaire-College St. 

8. A&ales du Bureau Central MBtBorologlque de France Parls. Period 1910-1914. 
9. Climatology of Porto RIco (advanca copy). U. 8. Wkather Bureau, San Juan. 

10. U. 8. Weather Bureau records. Period 1917-1924. 
11. Meteorologhk Aarbog, Danske Meteorologlske Institut. Period 1800-1917; 

12. U. 8. Weather Bureau weords. Period 18-1824 (broken serles): series 189>1898 

meteorologic0 Habana. Period 1699-1820. 

1911-1821. 

Martial Port au Prince. Period 1905-1921. 

Period 1888-1833. 

series 18761888 not Included. 
,. 

not included. 
13. Meteorological Bummarg Government Laboratory, St. Johns, Antigua. Period 

1910-1820' series 1890-1800 not included 
14. A n k h  du Bureau Central Mbtiorologlque de France, Mbtfiorolode ghbrale, 

1885. Period 1879-1881. 
IS. U. 8. Weather Bureau records. Period 1917-1924. 
16. Annales du Bureau Central MBtdorologique de France. Peribd 1800-1914. 
17. U. 8. Weather Bureau records. Period 19161921. 
18 Meteorologlcal Return Experiment Station Et. Vincent. Pedod 1920-1822. 
19: U. 8. Weather Bureau'records. Perlod l d l e o 3 .  
20. U. 8. Weather Bureau records. Period 1916-1924. 
21. Meteorological Return Trinidad Period 1801-1921. 
22. Encyclo aedia van Niderlandsch' West Indie. Period 18961812. 
J3. U. 8. &ather Bureau records. Period 1917-1924. 
Y. Meteorological Report Grenada Period 1810-1821 
38. Annales du Bureau Cdntral MBtkorolo que de F r a k .  Period 19OE1914. 
16. Annalas d a  Bureau Central Mbt6orolo&ue de France, Mbmoiras, 1801. Period 

1891-1rn. 

Reladive humidit .-In his pa er on the Climate of 
Cuba (in ProceeJn s of the gecond Pan American 
Scientific Con ess, $01. 11, 132) Mariano Gutierrez- 

Habana. The following table contains these data 
with the addition of interpolations in parentheses. 
TABLE 4.-Daily march of relative humidity at Habana (BeIen 

College) 

Lama gives t T e daily marc% of relative humidity at  

Mean, 75. 

Assuming that the interpolations are admissible as 
approximately correct and that the march of humidity 
does not vary to any lar e degree in the West Indies, it 

p s 2 ,  (7 a.+1 p.+9 .)+3, and (7 a.+3 p . )+2  (those 
mostly used), give fair y accurate values for the mean of 
24 hours. 

According to the records available, there is consider- 
able difference in mean annual relative humidity at  sea 
level between stations with windward and leewaxd ex- 
posure, as follows: 79 per cent at San Juan and 76 per 
cent at  Habana in contrast to 73 per cent a t  Kingston 
and 69 per cent at  Port au Prince. The lowest relative 
humidity occurs enerally in March or A ril, when 

considerably from the minima of the preceding months; 
the highest relative humidity is usually found in October 
or November, at the time of maximum precipitation. 
The range in monthly means of relative humidity is 
between 63 per cent and 76 per cent at  Port au Prince, 
71 per cent and 78 per cent at  Kingston, 72 er cent and 
80 er cent at  Habana, and 76 per cent an a 80 per cent 
at an Juan. 

Cloudiness.-The means for cloudiness at the different 
stations are determined from a varying number of 
observations at  different hours. From these data the 
mean annual cloudiness is found to be between 4.5 and 
6.0, without marked change from the maximum in May 
or June to the minimum in the period from December 
to March. 

Precip2ation.-In the West Indies there are remarkable 
differences in the amounts of rainfall received on wind- 
ward and leeward exposures and in low and elevated 
regions; the contrasts are, of course, especially $reat 
between high windward and low leeward stations. 
Table 5 contains the most interesting exam les of extreme 
conditions relative to mean annual rainfalf 

Most of these sharp contrasts are between stations 
separated by only a few miles; the greatest difference, 
that of 190 inches between Mooretown and Kingston in 
Jamaica, occuw within a distance of only 30 miles. The 
most striking example of eat difference in precipita- 

on the western coast, at an elevation of 25 feet, has a 
mean annual precipitation of 78 inches, while Shawford, 
about 3 miles to the northeast, at  an elevation of 560 
feet, has a mean annual amount of 185 inches. 

TABLE S.-Eztremea of mean annual precipitation in di8ersnt 
islands (or divisions) 

a pears that the means 8; erived by the formulas (8 a. + 8 P P 

precipitation is s t f l  light and temperatures Yl ave risen 

tion within a few miles is F ound in Dominica. Roseau, 

Greatest Least . I inches) 1 inches) I annual Island (division) :::$, Btation mean (in Station 
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Month 

TABLE 7.--Mean annual precipitation, highest and monthly 
means and range in  monthly means ( i n  in.chea)-Continued 

Lowest 
montbl: 

mean 

__- 

TABLE 6.--M~an precipitation ( in inches). Mooretown, Jamaica, 
and Oranjestad, Bruba 

____ 
Mooretom 
Oranjestad 

----------___- 
24 17.48 12.92 9.78 11.76 18.97 21.77 17.72 15.54 15.39 19.92 34.65 28.08 221.98 
.U 2.01 0.580.88 (164 0.38 0.53 0.97 1.03 1.28 2.92 3.43 2.98 17.41 
---_--____I_----- l i  

Difference] .-.. 15.47 12.34 9.12 11.12 18.59 21.24 16.75 14.51 14.11 17.0031.22 
OCt.-. 
bug.-. 
July.-. 
July.. 

July-- 
July--  
July-_ 
July-- 

2.50 
3.27 
6.25 
6.73 

1.09 
2.97 
3.80 
9.09 

Feb-.- 
Peb-.- 
Apr ... 
Feb..- 

3.80 
?.la 
8.63 

13.47 

Apr-.- 
Apr--- 
Apr ... 
Feb-.- 

aa4 
7.78 lam 

18.88 

Dec ... 
Aug.-. 
Aug.-. 

Oct ... 
Oct-.. 
Aut- 
July.- 

1.46 
2.91 
6.28 

1.55 
2.01 
3.89 
6.30 

Feb..- 
Feb ... 
Feb.-- 
Apr--. 

6.03 
7.04 
0.60 
6.70 

Bept.. 
Oct.-- 
Sept-- 

1.54 
1.76 
2.96 

Aug..- 
July--. 
Nov.._ 

0.39 
2.24 
6.49 

precipir 
tation -___ 

Feb.-. 
Feb ... 
Apr ... 
Feb.-. 

May.. 

May.. 

7.30 
9.17 
8.15 
9.91 

3.07 

3.05 

Prospect 27 (Bermuda 
I#.).- ________.__.._.. 

Nassau 2 (Bahama I&)- 
Grand Turk 28 (Turks 

I . )  .. ._..________.. . .- 
Cuba 

C,ienfuegos, 5 “Mont- 
serrat” _____.____...._ 

Eabana 29 _.._.______.. 
Santiago de Cuba29--.. 
Carnaguey 29 ______.... 
Pinar del Rio 29 ..__ -. -. 
Nueva Qerona 29.-.... 

Jamaica 
Kingston 30 * ___...._._ 
St. Anns Bay 30 __.._._ 
Balaclava 30 _.___....._ 
Kill Qardens 30 __._..._ 
Shrewsbury 30-.. .-...- 
Mooretown 30 _.___..._ 

Haiti 
Mole St. Nicolas 7.. . ._ - 
Qonaivas 7-- - - _ _  - .-. - .- 
Qanthier 7 _____. . . ... . - 
PortauPrince7.  ....-. 
Cayes 7--- - _ _  -. -. -. -. 
hlirebalais 7 ___._..____ - 

Dominican Republic 
Azua 31.. .___..____._._ 
San PedrodeMacoris31 
Santo Doming032 .-... 
Puerto Plata7*.___.  _ _ _  
Sanchez 31 _____.___.___ 

Porto Rico 
Ponce 9 __._ ____. - _ _  - - - 
San Juan 9 _ _  ____._.___ 
Mayaguez 9. - -. -. - - - _ _  - 
Toro Negro Dam9 .... - 

Virgin I#. 
Charlotte Amalic 33 .... 
Christiansted 34.- _ _ _ _ _  

St. Kitta 
Lower Canada 35 .-...- 
Basseterre 36--.. _._____ 
Brotherson 35 _ _ _ _ _ _ _ _ _ _  
St. Johns 37 (Antigua) ~ 

Oct ... 
Sept-- 

Nov ... 

4.10 
1.49 

1. 11 

June.. 
Oct-. .  
Oct ... 
June.. 

June.. 
aept..- 

0.69 
1.33 
0.87 
1.40 

1.47 
1.39 

May.. 
Oct.-. 
Nov-.. 
Nov ... 

Sep t  ... 
June.. 
May.. 
May-.  
Oct..- 

1.94 
3.64 
8.52 
3.78 

0.94 
0.75 
0.59 
1.15 
3.34 

Sept-- 
Oct--. 
Nov..- 
Aug-.. 

a c t  ... 
Nov--  
-4Ug-.. 
Oct-.. 

1.57 
1.20 
1.00 
3.80 

0.97 
2.71 
1.87 
3.97 

I 
Mean 
annual 
precipi- 
tation 

Eighesl 
nonthl: 
mean 

Lengtt 
of rec- 
ora, 
years 

Stations 
precipi- 
tatlon 

Quadrloupr 

Celcour I4 - - _ _ _ _ _ _ _ _ _ _ _  
Point a Pitre 1.1 ____. . 
Josephine 14 _ _ _ _ _ _ _ _ _ _ _ _  
Camp Jacob 26 _ _ _ _  _ _ _  

Dominica 

Batalie 38 .__. ______. _ _ _  
Roseau 39 _ _ _ _  - - - - _ _  
St. Aroment 38 ___._____ 
Shawford 38 _____.___.._ 

hfartinipuc 

19 
19 
6 

10 

5 
27 
20 
5 

3 
31 
9 

10 
7 

34 
10 

6 
11 

17 
18 
17 

10 
30 
10 

13 
23 
12 

26 

29 
27 

70 

24 
10 

as 

50.72 
91.80 

120.87 
156.22 

09.82 
77.64 

105.03 
193.28 

51.30 
80.21 

120.19 

48.78 
64.04 
91.00 

129.95 

69.56 
90.80 

54.95 
66.43 
85.92 

38.98 
76. 68 

146. 90 

40.04 
71.62 
91.10 

56.41 
83.24 
&. 66 

111.92 

22.93 

17.41 
51.13 

6. 42 
10.39 
14.88 
20.20 

9.43 
10.75 
14.40 
23.08 

8.98 
10.31 
16.24 

6. MI 
9.05 

10.45 
15.00 

10.08 
12.60 

7.98 
9.47 

11.52 

6.35 
9.80 

16.89 

6.22 
9.20 

11.19 

8.42 
11.80 
11.41 
13.99 

4.43 

3.43 
8.73 

There is very little uniformity as to the month of 
maximum or minimum rainfall, not only for different 
parts of the territory as a whole but also for different 
regions of individual islands. The greatest monthly 
amounts are generally received during t,he period from 
Jul to November and the least amounts from January 

amounts are above 10 inches and at some stations they 
reach 30 and even 30 or more inches, while, on the other 
hand, the lowest monthly means fall below 1 inch. 

Table 7 gives for selected stations the mean annual 
precipitation (in inches), the highest and lowest monthly 
means, and the range in mean monthly precipitat,ion. 
The stations have been selected to show the differences in 
mean annual precipitation where these are considerable 
on the several islands. 
TABLE 7.-Menn annrcal precipitation, highest and lowest monthly 

means and range i n  monthly means (in inches) 

to 1 pril. In  nearly all of the islands the greatest monthly 
Jan---. 7.52 
Mar.-/ 7.40 

a 96 May-- l  
Robert 40 ____.__ _ _  ___._ 
Fortde France 41 *.---- 
Morne des Cadets 35. _ _  

.¶t. Lucia 
MouleaChique 42-.-.. 
Choiseul42.. _.__._.___ 
Castries 43. __.._ ~ __.___ 
Uplyme 42 ________..__. 

Sf. Vinrenf 
Bayabou 44.. ______..__ 
Kingstown 45 _ _ _ _ _  _..__ 

Barbados 
Bridgetown 46 .._...___ 
Binfleld 46 .____._...___ 
Dunscombe 46 __..__.__ 

Grenada 
Point Saline 24. _.______ 
St. Qeorge 47 .__________ 
Qrand Etang 24 _.__ _ _ _ _  

Tobago 
Qovernment Farm 48-. 
Botanic Station 48...-. 
Rorborough Estate 48.- 

Trinidad 
Port of Spain 49 ._______ 
Siparia 49 _____...______ 
Blanchisseuse 49 _ _ _ _ _ _ _  
Sangre Qrande 49 ....-. 

Willemstad 50 (Cura- 

Oranjestad 51 (Arubo).. 
Swan Island 52 _ _ _ _ _ _ _ _ _  

cao): 

Sept-- 1.70 
Nov ... 3.59 

Apr--- 8.38 
Mar-.. 9.01 

Feb.-- 0.44 
Mar--- 7.71 
Feb ... 8.60 

_- 

Mean 
annual 
precipi. 
tation 

- 

Stations 
years 

Range 
of mean 

Month monthly 
~ar - . . J  5.aa 
Mar-.- 7.26 
Apr-..l 818 Month 

Lowest 
month11 

mean 

--I Aug ...I 1.12 
July ...i 2.63 
July ... I 3.26 
J u l y - ~  4.08 

I 
NOT ...I 0.76 

55 
56 

40 

11 
25 
21 
20 
25 
13 

53 
28 
27 
43 
23 
24 

17 
a0 

44 
I0 
10 

6 
14 
14 
17 
10 

2-3 
25 
25 
13 

a4 

17 
37 

18 
56 
5 

50 

57.80 
50. 98 

28.65 

38.75 
43.00 
43.79 
56.07 
61.78 
70.68 

32.52 
60. 75 
81.53 

105.48 
166.50 
221.98 

19.79 
20.21 
32.15 
55.03 
83.84 

103.11 

21.03 
44.37 
55.46 
06.33 
78.38 

35.83 
60. e4 
81.00 
92 65 

40.89 
46.43 

45.01 
49.73 
85.21 
49.38 

5. 95 
7. 54 

4. 51 

5.82 

t.40 
10.52 
10.85 
11.96 

$21 

6. 96 

12.78 
17.20 
30. 70 
34.65 

2.78 
3.85 
5.59 
9.42 

13.71 
15.66 

in. 13 

3.86 
7.55 
7.29 

14.40 
8.90 

6.72 
8.86 

11.47 
15.22 

6. 15 
5.89 

5.96 
6.38 

13.52 
5.74 

1. s.5 
6. os 
3.40 

5. 13 

6.53 
9. 12 
9. 26 

4. a3 

in. 49 

6. 29 
7. 29 

10.84 
13.56 
22.18 
24.87 

1.64 
3.80 
5.00 
8.27 

10.37 
14.98 

3.77 
5.98 
6. OB 

12.74 
5. 10 

5.75 
4. 15 
9.60 

11.25 

4. 25 
4. 65 

4.39 
4.43 

10.94 
3. 50 

Apr ... 
Dec ... 

Mar - - 

Jan.-- 
Feh ... 
Feb ... 
Feb--. 
Dec-.. 
Jan- - - 

Feb ... 
Mar-. 
Jan--. 
July - - 
Mar--  
Mar--  

,Apr. - - 
Jan--. 
Jan--. 
Jan- - - 
Jan.-. 
Jan. - - 

Dec ... 
hlar. - 
Feb ... 
June.- 
Feb ... 

Feb.-- 
Feb ... 
Jan.-. 
Jan.-. 

Feb.-- 
Mar.-. 

Feh--. 
Feb--. 
Mar ... 
Feb--. 

Nov ...I 0.38 
Nov-.. 0.98 

From normal monthly and annual precipitation in the Caribbean region published 
in Climatological Data, West Indies and Caribbean Service, July, 1325. - A1.w in another month. 

In the following notes the period of record embraces the period from the 5rst to the 
last rear of the series of observations whether continuous or broken. 

1-26. See footnotes to Table 3. 
37. Contributed in Monthly Weather Review. January, 1925 by W. E. Potter. 

Period 1879-1924. 
1. U. 8. Weather Bureau records. Period 1W-1924. 
39. Bullet.in.No. 1, Tropical Research Foundation, Rainfall and Temperature of Cuba, 

hy 0. L. Fassig. 
30. T h e  Rainfall of Jamaica, 18i0-1919, by Maxwell Hall. 
31. Revlsta de Agncultura, 1917. Santo Domingo, and Climatological Data. West 

Indies and Carlbhean Service, U. 8. Weather Bureau, 8an Juan, Porto Rico. Period 
16m-1924. 

31. U. S. Weather Bureau record3 and Annales d u  Bureau Central MBthorologique 
de France 1910-1914. Period 1898-1924. 

33. Annalen der Etydrogaphie und Maritimen Meteorologie, 1877, and U. 6. Weather 
Bureau records 1917-1924. Periods 1883-1873 and 1917-1924. 
34. Meteorolopske -4arbog. Danske Meteorologiske Institut. Period 18761916. 
35. Monthly Weather Review, November, 1900. 
36. Monthly Weather Renew, Annual, 1898, and U. 8. Weather Bureau records. 

37. Monthly Weather Review, April, 1901, and Meteorological Summary, Qovern- 

38. Quarterly Jburnal of the Royal Met.eorological Society (London), October, 1897, 

39. Meteorologische Zeitschrift, October, 1886. Period 1885-1885. U. 6. Weather 

40. Climatological Data West Indles and Caribbean Bervim, U. 6 .  Weather Bureau, 

41. Annalos du Bureau Central Mdteorologique de France, 1891-1914. 
41 R a i d d l  Returns St. Lucia. Per!od 1906-1921. 
43: Rainfall Returns: Santa Lucia, 1808 (summary)-1923. 
44. Die Verteilung des Nledenchlags aul der festen Erdobnrfltiche. 
45. Meteorological Returns. Bt. Vincent. 
46. Meteorological Tables, Botanic Station, Barbados. (For periods see note under 

Period 185G1924. 

ment Laboratory St. Johns, Antigua. 

and January 1903. 

Bureau records, 1917-1924 not included. 

San Juan, Porto Rico. 

Period 1866-1923. 

Pbriod 1921-1923. 

Period 18W-1923. 
Supan. 

Period 1913-1923. Oct-.. 1.87 
Nov-- 1.24 I Table 57.) 

47. Meteorological Report, Qrenada, 1921. Period 1892-1921. 
48 hleteorologicd Returns Trinidad Period l@M-1923. 
49: Meteorolomcal Returns: Trinidad: 1891-1919. (See footnotes to Table 04.) 

Encyclop&dla van nederlandsch West Indie and ‘Meteorologische Waarneminngen, 
Suriname en Cuywao. Periods, 1894-1802 and 1905-1923. 

51. Meteorologucho Waarnemngen Suriname en Curacao. Period 1905-1923. 
53. U. 8. Weather Bureau records. ’Period 181619%. (See footnotes a t  end I table.) 
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Martini- 
Que ..___ 

St. Luck- 
Barbados. 
Tobago __.. 
Trinidad.. 
Curagao..- 

Data on maximum rainfall in 24 consecutive hours are 
not available for many of the regions. The niaxima (in 
inches) for some of the more important stations are as 
follows: Nassau, 8; Habana, 8.30: Kingston, 8.93; Port 
au Prince, 5.78: San Juan, 10.55; Basseterre, St,. Kitks, 
10.60; Castries, St. Lucia, 13.14; Kin t,own, St,. Vincent', 
6.88; St. George (Richmond Hilf, Grenada, 4.35. 

data on a remarkable series of torrential 

Jamaica. 
rains In teres will e found in the discussion of precipitation in 

admit o 7 strict comparison since they are obtained in 

characterizin a da.y as rainy is either 0.01 inc 1 or 0.1 mni. 
(0.004 inch) # or most of the stations. For the Greater 

The fi ures indicating frequency of precipit,ation do not 

different ways. The minimum amount of' recipitation 

Antilles the available data show the following range in 
number of rainy days in the year: Cuba, 92 to 115; 
Haiti, 43 to 135; Porto Rico, 92 to 213; and Jamaica, 76 
to 178. For stations in the Lesser Antilles we find a 
rather considerable range: Christiansted, 136; Bridge- 
town, 171: Roseau, 209; St. Johns, 242; Castries, S G O :  
and the elevated stations of Camp Jacob and Morns des 
Cadets, '288 and 290, respectively. 

In the July, 1925, issue of Climatological Data., West 
Indian and Caribbean Service (San Juan, Porto Rico), 
a pears.a table contajning monthly and annual means 
o r  precipitation for island areas. The regions with 
least annual precipitation, 27 to 32 inches, are the 
Bahamas, Turks and Caicos Islands, and Curapao; 
Jamaica, Martinique, and Tobago receive annually 
about 75 inches, and for St. Lucia and Dominica there is a 
further increase to 80 and 93 inches, respectively. Table 
8 gives data for the more important islands. 

TABLE 8.--Mean precipitation ( in inches), for island areas 

20 4-54.463.182712.883.158.32 9.26 9.6610.36 8.007.429.6377.20 

10-30 10 5.40 3.85 3.56 2 68 4.32 7.40 9.14 10.11 8. Bp 10.31 7.77 6.76 80.24 
3-233 78 3.40 2 28 2.06 2.42 3.38 5.57 6.14 7.45 7.74 7.75 7.28 4. 99 60.49 

5 16 4.28 2 68 2 15 2 35 4.41 8.71 
12-90 533.71 1 . W 2  23 2 32 4.529.21 9.42 9.52 I .  01 

10 452.251.131.820.400.250.73 1.i2 1.32 1.53 

9.40 8.07 S; 26 

Islands 

Behama--. 
Turks-  

Caicos-.- 
Cuba .....- 
Jamnica. - - 
H a i t i ,  

west - _ _ _  

2 3  _ _  
2. 77 2.50 

1. 76 1.32 
5. 22 5.78 
5. 26 6.84 

3.36 4.661 

Thunders2orm.s.-Data on the number of days with 
thunderstorm do not, cover any considerable 
except at  a fe,w stat,ions, but these a.re rather we1 dis- 
t,ributetl over the West Indian area. The mean annual 
number of days with thunderstorm varies rather widely : 
Port au Prince, 114; Cienfuegos, 101; Habana, 78; 
Kingston, 54; San Juan, 49; Christiansted, 16; St. 
Johns, 15; St. George, Grenada, 12. In these figures 
we note a striking difference between conditions over 
the Greater Antilles and those over the smaller Leeward 
and Windward Islands. From November to A ril 

are practically unknown from .Tanuary to April. In 
May and June there is a consiclerable increase in fre- 
quency and Mer a further slight increase to the maxi- 
mum during the three-month period beginning with 
July; at  that time t>he average monthly number of days 
with thunderstorm is from 15 to  20 for Port au Prince, 
Cienfue os, and Habana, but less than 5 for stations on 

Fog.-From data published in the West Indies Pilot it  
appears that fog of any Considerable density is practic.all7 
unknown at low eleva.tions in the southern part, of this 
region; farther north in the Lesser Ant,illes, the mean 
annual number of days wit8h fog is about 2, and at  
Habana and Cienfuegos there is an incxease to S and 11 ,  
respectively. Durinv t,he period of maximum frer uency, 

clays at  these two stations is about 2. 
Wind.-The prevailing winds are from east. or north- 

east, with many stations showing the former direction 
in all months. At Nassau and Habana we find in the 
prevailin directions in the warmer months a slight 
veering &om northeast to southeast and from north- 
northeast to east, respectively), which is probably con- 
nect,ed with the development of the sea breeze. The 
fact that no c.lia.nge is noted atr many shtions may be 
clue in part to the small land area or to the choicv of 
hours of observation. The henoinenon of alternation 

in sonie regions as. for example, a.t Cienfuegos, Kingstmoil, 
and Port au Prince. 

Mean annual wind velocities are not strictly coni arable 

mometer? but it appears that the highest niean value 
is that of 13 miles per hour at  San Juan (open exposure, 
elevatiou 51  feet) and that the means range down to 5 
miles per hour at  Santo Donfingo and Roseau. In  the 
Bahamas and Cuba wind velocities have a slightly 
marked maximum from November t80 April; at  several 
stations in the remainder of the area the maximum 
occurs in the period from Map to August. 

Maximum wind velocities have been recordetl for only 
a few stations; the following (in miles per hour) are the 
extremes reported: Habana, 134, Oct,ober 11,  1909 
(other high values in station table); San Juan, 92, 
August 32, 1916; Basseterre, St. Kitts, 72, August 7, 
1899; and Bridgetown, 62, Se t'ember 10, 1898. 

Indies, especially in the southern part of t,he region. 
At. Nassau, Cienfue os: and San Juan the mean annual 

yeriod 

t81iunderstorms are rare, and in t,he smaller islands t E ey 

the sma 7 ler isla,nds. 

,January to March, %e mean monthly number o 1 foggy 

of 1a.nd and sen. hreezes rem P ies a marked development 

on account of differences in the elevation of t, i! e ane- 

Days wit,h winds of gale P orce are rare in the West 

number of davs wit E gale winds is about 3:  at, Habana Republic of Haiti. b Dominican Republic. " 
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Set?- 

-- 

83.0 
7 2 1  
77.6 

91 
61 

83 

5.2 

5.18 
6. 53 

13 
3 

sw. 
10. 1 

56 

n. e. 
0.5 ao 

t,here is a rather large increase, the mean annual number 
being 18 for the period from 1911 to 1921. Gales are 
more frequent in the cooler season; at Habana the mean 
monthly fmquency is about 2 from November to April. 

Hurricanes.-A recent pa er by C. L. Mitchell, issued 
as Supplement No. 24, 2 ONTHLY WEATHER REVIEW, 
contains charts showing tracks of hurricanes for the years 
1887-1923, and tables givin monthly and annual fre- 
uency of tropical storms. ‘!he following t,able is repfo- 

%wed. 
TABLE O.-Monthly frequency of West Indian hurricanes and other 

tropical storms of the North Atlantic Ocean ( 1  887-1966) 

October 

7 8 7  
88.8 
73.8 

88 
67 

81 

5.5 

L.85 
5.04 

14 
2 

ne. 
11.7 
38 

n. w. 
0.4 
0. 0 

Number of storms. 
Percentage.-. -. . . -. 

- 

March 

___ 

68.2 
57.7 
63.0 

78 
44 

80 

5.9 

4.74 
5.86 

14 
1 

sw. 
15.0 

48 

n. w.  
0. 5 
ao 

CLIMATIC CONDITIONS I N  THE SEVERAL ISLANDS OR GROUPS 
OF ISLANDS 

The remainder of this paper will be devoted to a presen- 
tation of short, desc.riptive text and tabulated data for the 
different islands composing this extensive group. 

April 

-~ 

69.9 
59.2 
84.6 
80 
40 

81 

5. 7 

4.10 
10.75 

11 
1 

sw. 
13.9 
42 

0.2 
0.0 

n. e. 

June 

88 
54 

84 

5.6 

4.49 
8.00 

11 
2 

sw. 
10. 8 

34 

0.1 
I?. 0 

s. w. ity _ _ _ _  _________________.___ . _ _ _ _ _ - -  _ _  I f/ /  
Days with gales _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Days with fog ._______________ 

July 

-1i 82 
65 

82 

6.3 

453 
3.35 
12 
3 

sw. 
10.3 

28 

8 .  w. 
0.1 
0.0 
- 

Februar: 

66. 9 
56.7 
61.8 

75 
45 

92 

6.6 

4. Bo 
3.30 
I6 
1 

sw. 
, nw. 

15.6 
61 

8. 
0. 6 
0. 1 

Temperature 

Mean maximum _....___.__.__ 
Mean minimum _-..__ __...___ 
Mean _.___ -. - - - - ..-_. -. . - - - 
Highest _________..______._____ 
Lowest _ _ _ _ _  - - - _-.-_ - 

Relaiwc humidity 

Mean, 3 observations 0 _ _ _ _ _ _ _  

_ _  - _ _  - - - 

W i n e 8 8  

Mean, 3 observations _.____ 

Precipitation 
Mean- - 
Maximum in 24 hours ___.____ 
Days with rain ____.__________ 
Days with thunderstorm..-.- 

Wind 

Prevailing direction, 3 obser- 
vations 0 ______.____________ 

Mean hourly velocity--- _ _  - _ _ _  
hf-um velocity * _ _ _ _ _ _ _ _ _  
Direction at maximum veloc- 

- _ _ _ _  .____ - _ _  - - - ._ _ _ _  

Throughout text and tables, temperatures are given in 
degrees Fahrenheit; relative humidit , in percentage of 

cipitation, in inches; wind velocity, in miles per hour. 
saturation; cloudiness, according to t K e scale 0-10; pre- 

BERMUDA ISLANDS 

The mean annual temperature is 75’; the mean for 
August is 85’ and that for February is 67’) the difference 
of 1s’ showing a considerable change from summer to 
winter. The recorded absolute extremes are 94’ and 
39’. The relative humidity averages 82 per cent at 9 
a. m., 78 per cent at 3 p. m., and 85 per cent at 9 p. m. 
for mean annual values; the maxima from May to Sep- 
tember are only slightly higher. Precipitation is very 
uniformly distributed through the year; the maximum 
in October (6 inches) and the minimum in April (4 
inches) show very little departure from the mean monthly 
value of 5 inches (annual mean, 57.80 inches). Southerly 
winds prevail and are especially frequent from June to 
August ; northerly winds are frequent except in the period 
just mentioned and prevail from October to December. 
The wind velocity resents a very regular annual march 

minimum of 10 miles per hour in August. 
The Meteoroloqische Zeikchrift for August, 1897, gives 

a summary of the data for the eriod 1852-1886, ub- 

eign and Colonial Stations of the Ro al Engineers and 

Office, No. 83. The ~ O N T H L Y  WEATHER REVIEW for 
January, 1925, contains a tabulation of monthly preci i 
tation for the period 1870-1924, prepared by W. !k 
Potter . 

The records for Pros ect (32’ 18’ N., 64’ 46’ W., ele- 
vation 151 feet), near !barnilton, for recent years form 
the basis of Table 10. 

with a maximum o P 16 miles per hour in February and a 

lished in full in Meteorological 0 ?I servations at the $or- 

the Army Medical De artment, Lon (9 on Meteorological 

Length of 

Years 
record, January 

~ _ _ _  

24 67.7 
24 57.6 
24 62.6 
32 7Q 
32 39 

10 82 

12 6.7 

55 4.48 
47 3.84 
23 16 
27, 1 

12 SW. 

14 1 1 1  
9 42 

8. w. 
0.5 

} 

TABLE lO.-Prospect, Bermuda 

May 

74.3 
63.8 
69.0 
83 
49 

83 

5.  6 

4.54 
5.50 

9 
1 

sw. 
11.2 

31 

6 .  w. 
0.0 
0. 1 

August 

- 

86.1 
73.8 
79.4 
Ln 
84 

82 

5. 2 

5.40 
3.08 

14 
4 

Bw. 

9.5 
30 

6. w. ai 
0. a 
- 

N o v a -  
ber 

728 
63.1 
88.0 

82 
48 

80 

8.2 

5.01 
6.00 

15 
1 

110. 
nw. 
13.4 
64 

n. e. 
0.4 
0.0 

- 
DeC8lll- 

ber 

89.3 
59.7 
64.5 

79 
46 

80 

6.4 

4.78 
4.84 

17 
1 

UW. 

13. 8 
413 

a3 ao 
8. 

75.0 
04.6 
89.8 

M 
89 

8a 

h8 

57.80 
10.76 

a1 
182 

8w. 

12 5 
€4 

t7 
n, e. 

aa 

- 9 . a m  3 p . m  9 p  m. 
b Fort& period’iW7k115. Complete rewrd for later years not available. “Hurricane wind 100 miles southeast to aouthwwt” on Bept. 15,1821 and “Wind 100 mil@ northwest 

and west” on Bept. 21. 1922. 
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March 

78.3 
68.0 
73.2 

88 
65 

71 

5.1 

1.69 
2.46 

6 

ne. 
9.0 
0.3 
0.0 

BAHAMA ISLANDS 

Nassau (25' 5' N.,. 77' 21' W., elevation 12 feet) lies 
near the middle of this region, and the statement of con- 
ditions there may be taken as typical of the entire group 
of islands, e-ucept, perhaps, in regard to precipit>ation. 

The mean annual temperature at Nassau is 77"; the 
&%hest monthly mean is 82' in August and the lowest 
71 in January. The extreme range in temperature is 
a proximately from 95' to 50". Relative humidity and 

but the precipitation is rather unevenly distributed. 
For the period May-October the mean monthly rainfall 

c f oudiness show but, little change. from month to month, 

April 

-~ 

79.9 
69.4 
74.6 

Bo 
58 

71 

5. 2 

2.63 
2. 88 

6 

ne. 
9.0 
a 3  
ao 

I1 - ~ ~ -  

is over 6 inches, while for the remainder of the year it is 
only 2 inches. Southeast winds prevail from May to 
August, or approximately during the period of heavier 
precipitation; northeast winds, somewhat stronger, pre- 
vail in the other months. 

rainfall record for 

3e{zm- 
_-__ 

TABLE 11 .-Nassau., New Providence 

October 

___ 

73 I 
5.9 

7.M 
6. 54 

17 

__ 

'ebruaq 

- 

7a 6 
66.6 
71.6 
86 
64 

74 

5.3 

1.61 
2 74 

7 

ne. 

a 5  
ao 
9.0 

74 

5.9 

6. 22 
*8. 00 

14 

Prevatllng direction, 2 ob- 
servations - _ _ _  ~ _ _ _ _  - _ _  - - - _ _ _ _  

Msan hourly velocity - _ _ _ _  _ - -_  
Dayswithgales _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 
Days with fog _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

May 

-~ 

83.3 
7 2  4 
77.8 

90 
65 

73 

6.0 

5. BB 
7.44 

11 

80. 
7.0 
0. 2 
0. 1 

ne. 
9. 0 1 a 5  0.2 

Estimated; gage blown away in hurricane; next highest 8mount for October was 6.15 inches. 

TURKS ISLAND 

6.0 

:", 
The somewhat broken record of rainfall for the station 

at Grand Turk (21" 21' N., 71' 7' W., elevation 12 feet) 
covers the period from 1880 to 1924; data for other 
meteorological elements are available for the periods 
1900-1908 and 1916-1924, the latter being chosen B S  the 
basis of the table. 

This station lies about 5 degrees south of Nassau and 
has a mean annual temperature 2' higher (79'). The 
observed absolute extremes of temperature are 93" and 
60'. The yearly rainfall is much lighter than at  Nassau 
-29 inches as compared to 51 inches. The mont,hlp 
amounts of preci itation show a rather uniform march, 

ber and minimum of 1 inch in March. 
with maximum o P about, 4 inches in October and Novem- 

TABLE 12.-Grand Turk, Turks Island 

8.0 

a 0.0 3 

Tsmperaturc 
Mean maximum _ _ _ _  
Mean minimum _ _ _ _  
Mean-. _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Highest _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Lowest _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Cloudiousr 
Mean _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  

Prcefpitnlion 
Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maxlmuminlhours 
Damwith rsln _ _ _ _ _ _  

June 

I 
9 80.280.381.1 
9 69.9 70.170.9 
9 75.075.276.0 
9 88 88 Ro 
9 60 62 60 

4 5 3  4.4 4.7 

40 2. 21 1.421.jl 

I9 13 81 8 ,  
19 2 2 0 2 6 0 2 d  

86.8 
74.7 
80.2 

92 
83 

73 

6.2 

8.79 
5. 37 

13 

80. 
6.0 
0. 0 n. o 

87. 5 
75.9 
81.7 
93 
67 

72 

5.9 

5. 77 
4.38 

16 

so. 
6.0 
0. 0 
0. n 

___ 

August 

~. 

8 8 3  

94 
67 

2: 

72 

5.9 

6. BB 
6.37 

16 

80. 
6. 0 
0.2 
n. o 

_-___ 

CUBA 

- 

rlovem- 
ber 

80.0 
71. 2 
75.6 

89 
56 

74 

5.4 

284 
7.41 

9 

ne. 
9.0 
0.6 
0.0 

Decem- 
ber 

77.6 
88.6 
13.1 

85 
53 

75 

5.3 

1.49 
2.37 

8 

ne. 
8.0 
a 5 
n. 2 

Annual 

82. 1 
71.7 
76.9 

94 
51 

73 

5.6 

a88 
*a 00 
1.3a 

ne 
8. 0 
3.6 
0.5 

____ 

Tern erature.-The lowest' mean annual temperature 

of the northern coast; there is a slight increase to 75' 
at Habana and a further increase t.0 78" at Pinar del Rio, 
in the extreme western interior. In the east,ern half of 
tbe island the mean annual temperature ranges between 
76" at Cienfuegos and 79' at Santiago de Cuba. In 
the warmest season, July and August,, the exxtrernes in 
mont,hly means are 83' at Pinar del Rio and 78' at 
Camajuani, in the coolest season, January and February, 
they are 75" at Santiago de Cuba and 68' at Cama'uani. 
At, int,erior stations mturimum tem eratures exceed 100' 
(ext,reme 104" at Pinar del Rio), w K ile 95" is the highest 
reading for t,he coast stations of Habana and Cienfuegos. 
From June to October minimum t,emperatures are 
generally between 62' and 68'; in December-February 
they occasionally fall to 50" or lower, and on very rare 
occasions t,o 40 or below (extreme 38' at Moron '). 

Precipitation.-The mean annual rainfall is generally 
from 60 to 70 inches in the extreme western province of 
Pinar del Rio, in the southern part of the Province of 
Habana, and a t  Nueva Gerona, on t,he Isle of Pines. In 
the Provinces of Matanzas, Santa Clara, and Camaguey 
i t  is approximately 50 to 55 inches, while in the Province 
of Onente there is a further decrease to 40 to 45 inches. 
There are some instances of considerable difference in 

is 73.5 r at Camajuani, a few miles inland from the middle 

1 Reference: Bolatin ofrcial de la secretaria de agrtcullura, comercw y lrobajo. Habana. 
f Station not included in the tablea on account of the apparently very inconsistent 

The data for Camajuanl are taken 8s representative of the middle section of record. 
the northern coast region. 
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64 
6s 
Bs 
65 

69 
61 
6.1 
66 
67 

the amounts of rain received a t  stations separated by 
short distances: Bahia Honda and Herradura, in Pinar 
del Rio (69 and 53 inches), Batabano, and Habana in 
Habana (65 and 43 inches), Union de Reyes and Matan- 
zas in Matanzas (71 and 51 inches), “Soledad” and 
“Montserrat” (near Cienfuegos), in Santa Clara (52 and 
39 inches), and Firmeza and Guantanamo, in 0rient)e 

_ _ ~ _ _  
62 52 47 
61 56 53 
63 55 52 
59 53 40 

60 52 48 
57 50 40 
62 52 45 
66 fi2 56 
67 61 55 

(58 and 41 inches). 
The march of DreciDitation is as follows: Minimum in 

20 46 
21 50 
9 52 

17 46 

I6 44 
13 46 
10 50 
16 57 

11 46 

January or Feb-mary, escept at  a few stations, where 
slightly lower values are found for December or March, 
maxima in May or June and in September-November 
(according to locality) separated b a fairly well marked 

inces there is a very great increase in rainfall from 
April to June, with monthly means of 9 to 12 inohes at  
nearly all stations. July and August show a consider- 
able decrease from this maximum, but in September 
and Ootober the averages are comparable with those of 
June and in some localities they are even greater. In 
the Proviace of Oriente the first maximum (secondary) 
occurs in May and the second (chief) in October or 
November, when the highest means are enerally from 

in July is very ronounced. 
In Bulletin Np 0. 1 issued b the Tropical Plant Research 

Foundation (Washington, 6. C.) 0. L. Fassig contrib- 
utes a paper on rainfall and temperature of Cuba, 
which presents in much detail the data collected by the 
National Observatory of Cuba. 

Most of the stations in the following tables have low 
elevations : the highest are Camaguey and Camajuani, 
at  345 and 325 feet, respectively. 

It is necessary to note that the means of temperature 
and precipitation for some stations are based on records 
that are much broken. I t  may be assumed, however, 
that the len th of record for these stations is such ns to 

where the [series is uninterrupted or consists of rather 
long divisions. 

secondary minimum. In the mi 2 dle and western prov- 

7 to 8 inches. In  this region the secon f ary minimum 

give values t 5l at are comparable with those for stations 

TABLE 13.-Tepnperature data for Cuba. (OF.) 

MEAN MAXIMUM TEMPERATURE 

48 491 51 57 
51 55 56 59 
50 52 57 63 
46 48 51 57 

41 46 49 53 
49 52 51 56 
53 58 62 62 
59 58 57 65 

45 46 50 56 

5’ 8 i ~  4 89. 2 89.2 90. L 80.5188. 9 IS& 2182. 2 79.7 65. 2 
3 80.182463.3 84.084.283.5 81.9’78.877.0 80.5 
6 7 86.0 60788.087.8 57. I@& 0 189.1~?8. 89.188.688.0 487.4 85.882480.8 85.3/81.I79. 5 85.2 7 Habana 

Hahana. _._.__. 
Batabano. -. .. . 
Aguacate. -..-.. 

Isle of Pines 

Nueva Gerona’ 

Matanzaa 

Mataness.. _ _ _ _  
Union de 

Reyes. ______. 
Banaguises. _ _ _ _  

Sanla Chra 

Sierra Morena.. 
Cienfuegos, So- 

ledad. ___..___ 

I ,  

25 2.961.331.7S 1.56 $71 5.26 4.334.9 5.16 
25 2.42 2. M 2.53 2.65 1.92 6.13 6.41 8.95 11.77 
25 2.181.652.46 3.63 7.75 9.85 7.886.37 8.84 

13 1.47 2.16 2.40 3.93 6.63 11.96 7.5s 7.67 11.06 

17 2.52 1.36 2 32 

21 0.97 1.86 3.07 2.96 10.17 12.21 2.35 8.82 10.4s 
21 1.17 1.79 2.48 2.84 6.45 9.36 d .  02 7.30 9.02 

14 2.48 1.04 2.07 1.66 4.33 9.25 4.39 6.Z 5.17 

25 1.26 1.44 1.67 2.29 6.44 7. 63 6.1s 6.48 8.04 

MEAN MINIMUM TEMPERATURE 

I, I I I, I I I1 , I II I I II 

Pinar del Ria.- - .____ 
Habana 8-  _ _  - .___ _ _ _ _  
Nueva Qerona. _ _ _ _ _ _  
Cienfuegos Soledad.. 
Cienfuegos: Montser- 

rat b ______._________ 
Camajuani.. - - - - - -. - 
Camaguey _ _ - _ -  - - -  - -_  
Preston-- - -. - - - _ _  - - - - 
Santlago de Cuba -... 

II I I I /  1 I II I I II I I I1 

For the period beginning June, 1899. There were some slight changes in elevation 
in the earlier years: since .4pril, Im, this has been practically the same as at present- 
Caaa Bbnca, 49 feat. 

b Values for Montserrat, Cienfuegos, are means for 6 a. m. and 2 p. m. 

6.21 3.20 
8.46 2.62 
6.05 2 

9.93 2.30 

8.10 2.61 

8. 16 2. 16 
5. 32 2. B 

6. 29 3.90 

7.32 2.14 

5.46 2.25 
6. 11 

7.24 7. 13 4. 4.90 12 
6. %I 5. 

20 63.763.965.8 68.273.173.9 75.074.874.1 72767.8KS.3 69.8 
21 {I%. 83.563.065.8 2163. 5~66.9~~69. 68.573.073.8 4172 3174 31174 74574.8765 474.8173.41172 72567.683.9 5170. 0167. 1170. 69.5 4 

17 60.160.4628 65. 168.771.1,71.4,71.470.2 69.464.0824,66.4 

2.17 43.00 
1.28 65.25 
2.12 60.85 

1.59 70. %I 

3.32 51.51 

1.42 70.63 
1. 58 56.61 

2.39 49.26 

1.25 52 34 

0.87 38.75 
2.322.06 56.79 

265  2.83 55.69 55.24 
2512.20 166.64 

TABLE 13.-Temperdure datu for Cuba. (OP.)-Continued 

MEAN TEMPERATURE 

HIQHEST TEMPERATURE 

Pinar del Rio. - -. . _ _ _  
Habana-. - _... ~. .. . - - 
Nueva Gerona.. ....- 
Cienfuegos, Soledad.. 
Cienfuegos, Montser- 

rat--------- . .--  ... 
Camajuaoi- - _ _  -. -. . . - 
Camaguey- - - .- .... . - 
Preston ____........__ 
Santiago de Cuba.. ._ 

LOWEST TEMPERATURE 
~ 

Pinar del Rio-.. _.___ 
Habana. __.____ __._-_ 
Nueva Qerona __.____ 
Cienfuegos, Soledad.- 
Cienfuegos, Montser- 

rat ---.--........... 
Camajuani.. -. - - -. -. . 
Camaguey- - -. ___. -. - 
Preston. - -. .-. . . -. - .- 
Santiagode Cuha .... 

- 

6S 
67 
68 
65 

G i  
62 
fi6 
68 
Bs 

- 

46 
50 
50 
40 

45 
40 
45 
50 
55 

For the period beginning June 1699. There were some slight changes in elevation 
in the earlier years; since April, 1&8, t.hls has he8n practically the Same as at present- 
Caua Blanca. 49 feet. 

b Values for Montserrat, Cienfuegos, are means for 6 a. m. and 2 p. ul. 

TABLE I.l.-Precipitntion dolo f o r  Cuba 

MEAN PRECIPITATION (INCHES), BY PROVINCES 

‘eather Bureau. 
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- 

15 
m 
17 
11 

14 
20 
13 
17 

TABLE 14.--P~ecipitution data for Cubecont inued 
MEAN PRECIPITATION (INCHES), BY PROVINCES-Continued 

1.48 0.73 I.  01 2.30 
1. M 1.402.43 13. IX 
2.72 1.30/1.64 3.63 
2.21 1.17 1.93 4.41 

0.600.84415 2.98 
2.96 1.42 1.40 2.07 
3.54 1.76 2.17 4.06 
4. M 2.21 1.25 12.88 

Camagacq 

Ciego de Avila*- 
Ceballos ... ....- 
Camaguey. -. . . 
La Gloria' - - .. . 
Nuevitas.. . . - -. 

Orisnic 

Manzanillo' ... . 
Oibara'. . . . . . . - 
Banes.. . . . .. - -. 
Preston'. . . . -. . 
Sant iago  de  

Cuba'.-.. . - .. 
Firmem .___. . .- 
Guantanamo.- - 

9.41 
8.71 

IO. 52 
5.84 
3. 93 

9.06 
3. 73 
2.91 
2.36 

__-_ 

5.285.21 7.87 6.20 
4. 90 5.52 7.67 7.47 
5.60 5.54 7. 26 5.44 
3.73 3.51 6.40 7.37 
3.062.65 4.90 5. 06 

5.67 5.79 8.08 6.83 
1.74 2.75 4.47 7. 21 
1.622.48 4.03 5.73 
1.502 06 3.88 6.42 

7. 99 
7.62. 
7.97 
5.04 

7.48 
6.03 
4.66 
4.65 

2 76 

5.79 
6. 51 

2.55 
7.95 
7.65 

0.87 51.41 

2.38 52. 
3.06 43.93 

1. z5 53.2s 
3.18 44.96 
4 73 45 34 

MAXIMUM PRECIPITATION IN 24 HOURS (IN INCHES) 

8.31[5:31 

ledad .-.. .. - - 
Camajuani .... 
Camaguey.. . . 
Preston.. _ _ _  .. 
Santiago de 

Cuba ...- ~. .. 

/i4:Sl 

__ 

I 

5. io 2653.34 3.39 4. is a. 67 2.65 5. 
4.88 4.214.37 4.13 4.20 7.663.37 11.81 
4.02 2.40 2.151 2.601 7.44 4.70 7.80 1 7.80 

7.28 6 ?3 4 38'14 34 ' 8 62 5 10 2.14 '14.34 I t '  I '  I ' I1 ' I ' I II ,. . I. , , L- _ _ _ _ _ ~ ~ ~  
Data furnishcd by San Juan (Porto Rieo) offlce of the U. 6. Weather Bureau. 

TABLE 14.--Precipitation data for  Cubecont inued  

MEAN NUMBER OF DAYS WITH PRECIPITATION 

Pinar del Ria-- 23 
Habsna .__...__ a41 
Nueva Oerons I2 
Cienfuegos, 601- 

Camajuani . . _ _  %I 
Camaguey.. ~ - 18 
Preston.. . .. _ _  14 
Santiago de 

Cuba ... - _ _ _ _  17 

ea&q 21 

______ 

~ - - -  
11 4 3 i i n  
13 9 7 101 
14 3 3 111 

11 4 3 9 4  
15 10 8 115 
13 91 5 114 
10 11 10 93 

14 I 71 1 QZ 

I n  the general tables Habana is represented by the 
series of observations beginning in June, 1899. In  
addition to this series there is available the much longer 
one at the Belen Observat,ory, which has been sum- 
iqrtrized to include the year 1914 in Proceedings of the 
Second Pan American Scientific Congress, Vol. 11, 
p. 132. That paper, by P. Mariano Gutierrez-Lanza, 
is the basis of the t'able for Habana. The observations 
at Mnntserrrtt furnish a valuable series for Cienfuegos 
for the period of 11 years--1911-1921. 

These stat6ons are situated as follows : Belen Observa- 
tory, Habana, 2 3 O  8' N., 82' 31' W.! elevation 80 feet; 
Montserrat Observatory? Cienfuegos, 22O 9' N., 80' 27' 
W., elevation 98 feet. 
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76.6 
67. 6 
72. 1 
i l . 8  
YO 

TABLE 15.-Habana (BeZen), Cuba 

______ 

80. 7 
il. 2 
76.0 1 76.6 

96 

___ 

a. 7 
75.0 
79. 4 
i9. 5 

-__ 

R4.9 
75.6 
80. 2 
80.4 

Ttmprrature 

Mean, 2 p  _........_.-......._ 
Mean, 6 s  ..___...___.._...___ 

Mean'hih& y readings ...-.. 
Eighest ... -..-.. __..___.__.._ 
Lowest ..._.._..._...-._.__... 

Mean 6 8  2 f..-.---.--..---. 

I 
I 

18 ' 75.2 
18 I fiR.6 

25 69 
25 I so 

64.2 
i5.0 
i9. 6 
79.9 

94 
67 

62.0 
73.9 
76.0 
76. 1 I 94 

j 62 
I 

2. 44 I 
3.47 

9 1 1 

48, 08 
6.30 

123 
76 

e. 
5. 9 
56 

0. 5 

e. 
5.6 
58 

n. 6 

ene. 1 
7 . 8 1  
67 

1 . 7 1  

2 . 0 1  

ene. 
7.6 
56 

2.6 

Tempcraturr 

Mean, 2 p- ._.._.._...__._._.. 
Mean, 6 a  .____..__..__..__._. 
Mean. 6 a., 2 p ..__..__..__... 
Highest. - ___.___._..._ ..---.. 
L O w e s t . ~ - . . - . ~ . ~ . . - . - ~ . . - - - . -  

Rrlatiue huniidilU 

I 
11 i 9 . 2  

71. 8 
86 
46 

;: I 64.4 

:: I! 

June 11 July No- 
wmher 'phruar: August 

76. 5 
6s. 8 
71. 2 

91 
50 

70. 9 

i 4  
72 

I. R4 
3. 13 

6 
1 

ene. 
7. 4 
72 

1.7 
2. 0 

82.2 
72. 7 
7i. 4 
77. 7 

93 
59 

i 5  
72 

4.4s 
6. 27 

1; 

me. 
6. 8 
63 

0.9 
1. 0 

65. 5 
75. R 
60. 6 
RO. fi 

9s 
68 

i h  
i s  

.5. 48 
4.44 

14 
I6 

e. 
5. 4 
67 

0. 7 
0. 4 

75. 6 

i4 .  5 
74.3 

90 
55 

70.2 

76 
i S  

3. 1.5 
7. 56 

10 
1 

ene. 
7. 6 
78 

2. a 
(1. 5 

94 

69 

. Rrlalirr hitmidilp 

Mean. 6 8.. 2 p.. 6 p -  - .--....- 
Mean bihourly readings a -  - .. 

Prccipitalioii 
Mean.. - ____. _..__.-_ .-. . . .. . 
Maximum in 24 hours __.__... 
Days with rain ..__.-___...... 
Days with thunderstorm ..... 

Wind 

Prevailing direction-. . . . . . - -. 
Mean hourly velocity-- __.__. 
Maximum velocity b ___.. ... -. 
Days with gales c _..._..._.._. 
Days with fog. -......-... . .-. 

i4  

n. 
7.3 

45 56 
11 2.4 
30 i 1.0 

Bihourly readings ewept for 12 p m and 2 a m 
The dates of occ&ence of gales of hur;icme force (with veioaties m mlles per hour) are as follows Sept 5, 1868. 94: Sept 24. 1891. 101: O( t 11, 1909, 134: Ort. li, 1910, 101. 
These data are for the period 1911-1821; values for the preceding decade are ronsiderahiy higher (annunl mean ahout 30) 

TABLE 16.-C'ienfitegos (Montserral) ,  Cuba 
_- 

June 11 July 

I 
Pehriiary hIarch April May 

9 1  91 94 
so 

72 i5 

10 
1. 04 1.85 1.34 3.34 

3 
1 9 

n.w 1.33 j 1.49 4.21 

6.4 5. 2 

1.6 n. 4 n. 4 
I 

Length 

-/I_- ___ - -_ 1-11- 

8i. 8 
73.4 
80. 6 

94 
67 

76 

4. H i  
2. 0s 

16 
"0 

ne. 
5. 1 

0.0 
0. 6 

85. 3 
71.6 
76. 4 

93 
ts 60 

63. 4 

r6.2 
95 
45 

p. 9 

77 

64. i 87. 3 
73.0 73.2 
78. 8 80.2 

94 95 
66 R8 

"- 79 

91 89 
5a 46 

79 76 
II 

81 
61 ii 

2. 25 
4. 30 

5 
? 

ne. 
6. 6 
0.6 
0. 1 

-__ 

5.62 i S. 0.5 
4.45 2. 40 

14 
20 

xsw. 
5 . 2 1  5.n 

n. 1 1 n. o 
0. 4 0. 1 

Mean. -. . . . - -. . - -. - -. -. -. . . .. 
Maximum in 24 hours ....-..- 
Days with rain ...__.._..__.._ 
Days with thunderstorm ..... 

0.87 36.75 
1. fa 4.53 

1 101 
3 in7 

ne. ne. 
6. 1 5.7 
0. 3.2 
n. , 7. 5 

15 

Wind I I /  
I 

Prevailing direction-. ~. . . . . .. 
Mean hourly velocity -.... --. .I 
Days with gals .  - .___ ~. .- ..- _ I  

ne. 

Days with fGg ... -..-.. ..-..-- 1 7 1.9 

SSR. ne. 

0. 1 0. 6 

8 Total tor 11 years-January, 2. 

JAMAICA 

The distribution of stat'ions at, cliff erent elevations 
from near sea level to nearly 5,000 feet furnishes very 
interesting temperature data. Table 17 sets forth the 
main features relative to change in temperature with 
inmectsed elevation. 

J A M A I C A IIY-. 

TABLE 17.-Mean annual tem.peratitres at different elevations in  
Jamaica. ( O F . ) .  26-year record 

TempeTut?we.-Near sea level the mean annual tem- 
erature is 79' ancl it' ranges clown to 63' for the 5,000- 

foot level; for the warmest month t,his change in mean is 
from 82' to 65' and for the coldest from 77' to 59'. The 
maximum temperature observed near sea level is 98" 
(Kingston) ancl that for Hill Gardens, 80'; the minima 
are 57' and 44', respectively. 

Stations 
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N w. 4 _ _ _ _  
5- - - -  
e.... 
7.-.. 

Table 19, below, ives mean and extreme temperatures 
for six st,ations. A8 data refer to the period 1908-1923. 
Relative humidity.-The mean annual relative humidity 

is 73 per cent at  Kingston on the leeward coast, 82 per 
cent at  Stony Hill (1,400 feet) and 87 per cent at  Hill 
Gardens (4,900 feet,). At the h t  two stations there is 
a considerable increase in relative humidity from the 
minima of Jul to the maxima of October-November, 

from month to month. The amplitude of daily varia- 
tion as shown by means for 7 a. m. and 3 p. m. is mod- 
eratel large at Kingston, but it is practically zero at 
E l l  Aardena. Monthly and annual means appear in 
Table 20. 

Preci itation.-The contrast in amount of precipitation 

At Kingston, to leeward of the high Blue Mountains, the 
mean annual rainfall is only 32 inches; on the southwest 
coast (Black River), a t  the western extremity (Negril 
Point) and along the western half of the northern coast 
(St. Anns Ba ) i t  amounts to 50-60 inches; at the eastern 
extremity ( d orant Point) there is an increase to  about 70 
inches; in the west central region (Balaclava) a further 
rise to 80 inches. This progression continues as we enter 
the mountains and windward regions north and northeast 
of Kingston; here we fhd  the following annual totals: 
One hundred and five inches a t  Hill Gardens, 140 inches 
a t  Port Antonio, 166 inches at Shrewsbury, 187 inches a t  
Fellowship, and lastly the unusually heavy amount of 
222 inches a t  Mooretown, in the valley of the Rio Grande, 
about 30 miles from Kingston. 

The maximum rainfall occurs in October or November 
and the minimum from January to March. At Kingston 
the respective monthly averages for these periods are 7 
and 1 inches, while a t  Mooretown they are 35 and 10 
inches. 

The rainfall normals in Table 20 are from “The Rain- 
fall of Jamaica, 1870-1919,” b Maxwell Hall; the maxi- 

with rain are compiled from the Jamaica Weather 
Report. 

The following data relative to rainfall a t  Mooretown 
are of special mterest. The total annual rainfall ex- 
ceeded 300 inches in 1904 (320.84) and again in 1915 
(309.03) ; monthly totals of 60 inches and over were re- 
corded for November in the years 1899, 1901, 1904, and 
1915, and for May in the year 1918, the extreme record 
being 69.36 inches’in November, 1901. Twenty-four-hour 
amounts of more than 10 inches appear in the record for 
each month of the year except August; the torrential fall 
of 21 ipches on November 26, 1904, is the maximum. 

The amounts of rainfall a t  Silver Hill and Farm Hill 
(15 miles northeast of Kingston) in November, 1909, 
give a record for excessive precipitation that ranks with 
the highest for any region of the earth. The data in 
Table 17 are taken from Symons’s Meteorological Maga- 
zine, June, 1910. 

Precipitation of this character is limited almost en- 
tire1 to the mountainous northeastern part of the island. 

stances in which the monthly rainfall was over 20 inches 
and some in which the 24-hour amount was 6 inches or 
more. 

but at the thir c9 station the means show almost no change 

receive B in different parts of the island is very striking. 

mum 24-hour amounts and t K e mean number of days 

In t i e Kingston record (1870-1924) there are a few in- 

Indiea Inches Inches Inches 1 Inches 
6.50 4.20 (1) Nov. 8 _ _ _ _  18.00 21.00 

21.00 9---- 18.00 1 22.58 
30.60 23.80 
27.00 38.50 

TABLE 18.-Tomential precipitation in Jamuica in November, 1909 

% n 

A 4  

12.2 
b.6 
15.3 
$. 0 
lo. 8 
18.7 

! I  

-- 

-- 
84.0 

86.1 
87.3 
82.5 
68.4 

87.9 

TABLE 19.-Temperature data for Jam.aica. (” F.) 
MEAN MAXIMUM TEMPERATURE 

Morant Point .___.___ 
Kingston ___._.__--___ 
Negri1 Point _____.___ 
Hope Gardens ___.-___ 
Stony Hill _____._.-._ 
Hill Gardens. __.___._ 

MEAN MINIMUM TEMPERATURE 

16 
16 
16 
16 
16 
16 

LI 

-- 

86 
64 
74 

89 
78 
84 

86 
89 
88 

j !  
a 4  - 

81 
66 
73 

87 
76 
82 

86 
88 
87 

I II I I I1 I I II I 1  11 I I I1 

MEAN TEMPERATURE 

- - _  
-- 
I I  

67 
72 

87 
75 
81 

86 
88 
87 
___ 

Morant Point .... __._ 
mngston _________._._ 
Negril Point. _ _  .. __._ 
Hope Gardens .__. __._ 
StonyHill _____.___._ 
Hill Gardens.. - .- __._, 

e,. 
77 
61 
70 

85 
70 
78 

84 
87 
86 

Morant Point .___ _.._ 1 
Kingston.-- ____. -. .._I 
Negril Point. __. - .-I 
Hope Gardens ___.__._ I 
Stony Hill _______.___ 
Ell Gard ens.... -. _._ 

LOWEST TEMPERATURE 

TABLE 2Q.-Mean relative humidity (per cent), Jamaica 

- 

2 - 
77 
69 
73 

88 
80 
81 

85 
88 
86 
- 

- 

3 
2 - 
78 
67 
73 

86 
74 
80 

84 
85 
84 
- 

-~ 

8 e 
B 

z E 
- 

86 
69 
77 

90 
81 
85 

88 
91 
90 
- 
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1.55 
2 3 1  
2.11 
7.84 
6.11 
2.61 

13.57 10.30 
21.12 
20.04 
26.08 
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TABLB 2l.-Precipitation data for Jamaica 

32.52 
5243 
54.49 
80.75 
70.19 
81.63 

137.31 106.46 
166.60 
187.22 1 221.98 

145 

6.27 
3.60 
6.63 
5.56 
8.33 
4 2 1  
8.40 

15.70 
13.12 

MEAN PRECIPITATION (IN INCHES) 

4.40 
4.23 
3. 53 
3.36 
4.95 
3.24 
4.01 
9.84 

10.10 

6.45 
5.48 
9.07 
3. 18 
5.90 
6. 18 

11.25 
10 47 
1000 

I 
6.49 
6.62 
9.05 
4.47 

10.16 
8.00 

13.85 
11.04 1 11.15 

3.62 
3.69 

'4 10 
5.96 
2.82 

10.76 
18.28 
11.50 

8. 93 
6.62 

12.79 
6. 10 

12.00 
8.00 

28.66 
18.26 
21.00 

5 
6 
8 

l5 

5 
12 
16 

76 
118 
138 
125 
177 
121 
139 
174 

18 , 178 

6 
10 
9 
9 

12 
12 
10 
11 

7 
12 
14 
10 
16 
14 

l3 15 
14 

- 

6 
.8 
14 
8 

13 
8 
7 

16 
I7 

9 
11 
6 

10 
13 
13 

13 
8 

11 
12 
13 

m.9 
73.6 
81.2 
96 
88 

Bo.s 
73.6 
81.9 
96 
88 

4.0 

om 
1.28 
6 

( 9  

nne. 
ne. 

7.7 
0.0 
0 

6.0 

1.18 
1.78 

6 

ne. 
Be. 

7.9 
0.0 
0 

B.96 
6.49 

11 
6 

ne. 
ne. 

6.6 

0 
ao 

280 
8.83 
7 
2 

ne. 
88. 

6.0 

0 
ao 

Decem- 11 
ber Annual 

Novem- 
ber 

Length of 

0.92 
1.67 
1.41 
4.97 
4.38 
1.94 
6.98 
8.78 

17. 08 
13.08 
17.48 

2.80 
4.34 
4.30 

10.13 
8.24 
6.30 

16.16 
16.99 
30.70 
27.59 
34.66 

Kin y ton _-.-____------____-.- 
Blac River ____..____.____.._ 
Negril Point _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
S t .  Anna Bay ___._____________ 
Morant Point _________.._.___ 

1. 18 
4.20 
2 92 
I 1 6  
3.53 

10.10 
6.98 
6.85 

10.30 
10.20 
11.76 

4.00 1. 53 
3.82 4.70 
5.49 5.70 
4 0 3  3.01 
6.21 3.40 
484 4.67 
7.62 3.64 

16.68 10.84 
11.88 9.29 
20.08 15.06 
21.77 17.72 I 

0.67 
1. 69 
1. 74 
4.76 
2.89 
2. 21 
4.07 
6.04 

11.36 
10.47 
12.92 

3.37 4.42 6.96 
6.32 5.47 8. % 
7.02 6.91 8. 11 
2.91 3.47 6.03 
6.25 7.02 11.66 
7.45 11.01 12.73 
8.38 9.84 17.20 

11.35 10.64 15.19 
8.71 9.25 13.35 

14.01 13.12 17.63 
15.54 15.39 19.92 

MAXIMUM PRECIPITATION IN 24 HOURS ( IN INCHES) 

, I 

30 I 

201 

15 I 
20 
28 

28 

1.52 
2. 72 
3.39 
5.20 
8. 20 
3.25 
8. 55 
6. 18 

10.68 

1.82 
I :{ Kingston- -.- ._ - - - _ _  - _ _  - 

Black River ____._____.____.__ 
Negril Point ___._____.________ 
St. Anns Bay ..____..____.___. 
Morant Point ..__._____._____ 
Balaclava. - -. -. . - - -. . . - - 
Hill Gardens ..__.._________._ 
Port Antodo ___._____________ 
Mooretown _ _ _ _  - - - - - - - - _ _ _ _ _ _  - 

6.84 
3.88 
6.59 
4.64 
8.95 
5.22 

28.66 
14.51 
15.42 

3. 12 
4. 50 
5. 70 

'2 83 
5. Q7 

16.22 
10.93 
7.65 

4.85 
3.32 
3.30 
6.77 
7.49 

11.05 
I II I I II I I I1 

MEAN NUMBER OF DAYS WITH PRECIPITATION 

I 

Elngston- _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Black River _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  
Negrll Point .___._ _ _ _ _ _ _  _ _ _ _  _ _  
St. Anns Bay ____.___-________ 
Morant Point- _.__ _ _ _ _ _ _ _ _ _ _  1 

11 1 :: 1 
12 
20 
15 
18 
15 
14 

8 
14 
15 
10 
16 
12 
10 
17 
16 

5 
10 
14 
7 

13 
8 
6 

14 
16 

13 
14 
6 

12 
16 
16 

Balaclava.-.- _._ - _ _  - - - _ _  - _ _  - - 
Hill Gardens _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Port Antonio _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mooretown.. _ _  - _ _  - - - - - - _ _ _  _ _  

This sht ion is in the vicinjty of Port Antonio; exact location not available. 
b Amount not in excess of 2.50 inches. 

The following table for Kingston ( 1 8 O  1' N., 76" 48' W., elevation 24 feet) is based mainly on the later series 
of observations beginning with the year 1908. 

TABLE 22.-Kingston, Jamaica 

Length 
81 record, 
Yem 

Decem- 
ber 
- 

8B. 6 
69.2 
77.9 
92 
62 

74 

4.6 

1. 66 
3.02 
6 
3 

MB. 
88. 

6.1 

0 
ao 

Pebruarg June 11 July August 

__ 

Bo. 3 
73. 0 
8 2  0 
98 
70 

73 

6.8 

3.37 
3. ia 
8 

10 

ne. 
8.7 
0.1 
0 

Annual 

__ -- I 
16 
16 
16 
16 
10 

16 

16 

63 
30 
25 
6 

10 
16 
16 
37 
37 

86.0 
07.8 
76.9 
82 
67 

73 

4.3 

a 92 
1.62 
6 
1 

nne. 
6.7 
0.0 
0 

88. 

86.0 
67.0 
76.8 
92 
80 

72 

4.4 

0.67 
1.82 
3 
1 

n. 
88. 

7.4 
0.0 
0 

87.6 
73.4 
Sa0 
94 
00 

i a  

6.7 

4.1f 
6. e4 
7 
6 

ne 
BB. 

8.6 
0.0 

0 

87.9 
71.2 
79.6 
98 
67 

92 94 
02 04 62 

76 

0 . 2 1  6 . 3 1  6.9 I 
72 70 73 

0.0 6.3 

4.00 

0 
6 

an 1.63 
4.40 
6 
8 

31.62 

76 
M 

am 
4.42 
6.46 
9 

12 

ne. 
t i 8  
0.0 
0 

a0. 

Maximum In 24 hours- - ~ - _ _  ~ 

Days with rain- _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Days with thunder storms _ _  

em. 
Be. 

9.8 

t1 
ne. 
88. 

9.6 
0.0 
0 

ne. 
se . 

7.6 
a2 
0 

0 7 a. m., 4.8 d e s  per hour, little change during the year; 3 p. m, 13.4 miles per hour, extremes 18.3 in July and 8.9 in November. 
Total for 6 years-March, 2; April, 2. 
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HAITI 

In the Re ublic of Hait,i, occu lying t,he western part 

temperature records is rather good, as follows: Port de 
Paix, Bayeux, and Ca Haitien, on the nort,hern coast; 

on the southern-all near sea level; in t,he southern 
interior are Ganthier nnd Petion Ville at, elevations of 
351 and 1,312 feet', respect,ively. 

The following data for t,eiiiperature and ot,lier met,eoro- 
logical elements are c,ompiled from t,he, bulle.t,ins of the 
Se'mina;re-ColZdge, St. dfartial, Port au Prime (18' 33' 
N., 74' 42' W.; elevation, ti0 feek). 

Tem.perat.ure.-In the west t,he mean annual tern ier- 

in the elevahed interior it is 76". The range in monbhly 
mean temperature d0e.s not exceed 8" at any station. 
The maximum teniperat,ures observed are 95" or below 
at Bayems and Cap €hitien, but rise to about 100" 
elsewhere; the minimum temperabures are approsirnately 
within the liniits 60" and 55". 

of the islanc r of Haiti, the distrib;t,ion of st,at.ions with 

Gonaives and Port au F rince, on the western, ancl Cayes, 

ature is 81" and in t.he north and sout,h about 77", w il ile 

H A  

Precipifaiion.-North of Port au Prince the annual 
amounts of precipitation along the coast are very small, 
falling to 20 inches in the northwest. The eastern half 
of the northern coastal region receives much more rain- 
fall; on the whole, the annual totals are between 40 and 
60 inches, but there are local increases such as 82 inches 
at Bayeux. of Port au Prince the range 

not so marked as was noted for the region near Kingston, 
Jamaica: Ganthier, 32 inches; Yetion Ville, 52 inches; 
Mirebalais, 103 inches. On the narrow southern penin- 
sula the totals for the year are considerably different, 
with extremes of 30 and S4 inches at Tiburon ancl Cayes, 
both on the southern coast. 

As a rule the greatest monthly precipitation occurs in 
May-June or September-November and the least in 
January or Jul ; the inashum local monthly average 

inch. The extremes in clays with rain annudly are 
135 at Bayeux and 43 at Oonaives. Mmiiiiuni %-hour 
amounts are not unusually high. 

In the vicinit, 
in amount of annual rain 9 all is very striking. although 

exceeds 15 inc i es and the minimum falls below 0.50 

TABLE 23.-Temperature data for  Haiti. (OF.) 
MEAN MAXIMUM TEMPERATURE 

Bayeux. - - - _ _  .-. - .. . - 
Cap Haitien ..._______ 
Cayes ... . . . . . -. . -. . 
Oanthier. -. -. . . . 
Gonaives.. . . . . . . . . . .. 
Petion Ville ._....__.. 
Port au Prince .-....- 
Port de Pair _______.. 

ti 79.31;9.91dl. 3' 83. 1 84. 7 b6 i W. 3 W. 3 88 0 86 
i 79.9 79.3 80.4 %2.0184.4& I /  86. I 87.4 87: 41'85: 

13 I 82.982.4 82.6 82.6W.7 84.9 85.6k6.286.2. RS. 
10 M. 9 86 ') 87.1 #. 7 90. I 91.2 82. 1 92.7 91.8' 89. 
4 8b: 0 88: 5 90.0 W 3 91.8 92.51 92.8 93.2 01.9 91. 

11 83.784.086.5b5.R8U.487.889.889.287.8tr5. 
20Y7 .d~ .ZR8 .999 .489 .b92 .1  94.193.491.4 b9. 

5 81.381.383.3'd6.2a8.5~0.5 90.790.189.4 89. 
i li I I li I I li I I I1 i i Ii 
MEAN MINIMUM TEMPERATURE 

1 - 1 1  I I li i I I1 I I il I I I1 
MEAN TEMPERATURE 

Bayeua ____.____ ~ -... 
Cap Haitien __..._.._. 
Cayes _ _ _ _ _ _ _  ~ ____.... 
Ganthier ____________. 
Gonaives _________..._ 
Petion Ville _______... 
Port au Prince __.__.. 
Port de Paix _____--.. 

Gonaives.. . - - - - - -. _. . 
Petion Ville _________. 
Port au Prince ___..__ 
Port de Pais _____.__. .. , . .. . I ,, , , ,, , , ,, ___________ -- 

LOWEST TEMPERATURE 
____________ 

/ I  I I II I I l l  I I I1 I I I1 
Baypux- ~ -. _ _ _  - .- - - -. 
Cap Haitien.. . --..-. 
Cases--. . _ _  - _._ .__. 
Oanthier. -. . . - -. - -. 
Qonaires.-. -. -. . - -. -. 
Petion Ville _._____... 
Port au Prince ______. 
Port de Paix ___._ __._ 

/, , , ,, I ,  I . I I ,  , , ,/ 
~~ 

TABLE 24.-Precipila~liou data for  Ha.iti 
MEAN PRECIPITATION (IN INCHES) 

d m e  a Veau  
Bayeu.  - _ _  - 
Cap Haitien 
Cayes ___.._. 
Oanthier .... 
Oonaives.. - 
Jacmel.. - __. 
Jeremie----. 
Mirebalais- - 
M o l e -  S t.- 

Nicho1Rs.- 
Petion Vllle- 
P o r t  a u  

41 6.42'1 

83 3.72 
56 5.66 

99 0.88  
96 1.06 
68 5.37 

21 4.351 

59 $8.5 

47 12.88/1 

2.54'2.54 3.29 1.33 1.07 0.41 20.21 
2.72 4.57 4.76 5.63 2.84 1.1247.42 
3.47 ! ! I  4.30 4.32 4.59 4.52 2.61 50.16 

11.81114. 23115.66 12.72 6.18 2. 66 103.11 

17 1.601.301.05 0.44 2.12 1.04 O.'& 1.42 2.78 2.78 2.24 1.58 19.79 
24~~1 .07~1 .91~3 . iO~~6 .95~  8.551 4.3511 2.921 4.541 i'.?3// 6.231 2.94 I . O ~ ~ / U . C B  

9.42 4. 17 2.86 5.30 7.52 6.89 3.61 1.31 56.03 
3.31 5.401 3.65 5 . 5 1  2.11 5.521 3.55 5.331 5.43 5.p11 4.69 4.111 7.59 1 . ~ 1  6.5049.41 o . i i !gba 

2.74 0.371 1:55 2.80 4.15 4.32 3.47 1.0830.61 
7.40 8.31 4 3 3  5.88 6.28 5.45 2.52 i . o z 4 e . 1 ~  
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9.04 
6.54 
2.36 

1.50 

1.56 

TABLE 24.-Precipitation data for Haiti-Continued 
M A X I M U M  PRECIPITATION IN Zd HOURS (IN INCHES) 

l a 4  _- 
9. 04 
8.66 
5.24 

6.39 

6.78 

- 

3. M) 2.27 2.20 4.25 3.75 
7. 74 5. I 6. 15 8. ti6 4.29 
3. 74 4.17 2.76 5.12 5.24 

3.10 1.83 1.64 5.08 2.40 

4.26 2.89 2.44 4.591 5.78 

13 
14 

16 
14 

14 

8 

14 

~ 

$ * 
8 - 
5.96 
6.83 
4.92 

5.39 

3.64 
__ 

_ _ _ ~ _ _ _  
4 31 61 81 

13 10 9 10 
1 4 6 6 5 5  

6 7 9 12 
2 2 4 6  

1 6 1 1 2 2  
5 8 10 12 

1 5 5 6 5 7  
2 3 6 1 0  

1 5 3 3 3 3  
3 4 8 11 

__ 

5 e 
: 

6. m 
k - 
5.35 
4.59 

3.23 

6. 11 
__ 

101 101 

; fi 
12 

11 12 
5 8 9  
6 5 5  

10 l a  
7 8 8  

18 17 

4 5 5  
9 13 

MEAN NUMBER OF DAYS WITH PRECIPITATION 

9 
15 
10 
13 

12 

16 

12 

~- 
Arne n Vealr 
Bayeu. - _ _ _  
Cap Eaitien 
Cayes _ _ _ _ _ _ _  
Ganthier.. - - 
GOUhiVeS.-.- 
Jacmel- - - _ _  - 
Jeremie---.. 
Mirebalais. - 
Mole -S t . -  

Nichol as... 
Petion Ville. 
P o r t  au 

Prince----- 
Port de Paix 
8t. Marc---- 
St. Mlchel- - 
Tiburon-..-- 

8 
8 

3 

16 11 41 
151 5 4 3  

14 91 

6 7 
8 7  

14 

7 
5 
7 

3 46 
3 loo 

The accompanying table for Port nu Prince is based 
in large part on the valuable tabulations contained in 
several numbers of the bulletin issued by the meteoro- 
logical observatory of the Seminaire-College, St. Martial, 
Port au Prince. The volumes for the yeais 1910, 1911, 
1912, 1919, 1920, and 1921 furnish complete records of 
temperature and precipitation. Monthly records at 
Port au PIince for the years 1864-1869 and also annual 
records for the neighboring station of Leogane for the 
eriod 1761-1786 were published by Raulin in Actes de 

FAendemie nationale des sciences. belles-lettres et arts de 
Bordeazbx, vol. 36,1874. The mean for the 26-year period 
1761-1786 is 53 inches, which is practically the same as 
that, for the recent period of 44 years (55 inches). 

TABLE 25.-Port au Prince, Haiti 

DOMINICAN REPUBLIC 

In the eastern part of the island of Haiti meteorological 
conditions are approximately the same as in the western 
Republic,. 

Mis:ellaneous data are available only for stations on 
the coasts: Puerto Plata (19' 49' N., 70' 43' W., eleva- 
tion 43 feet), and Sanchez (19' 13' N., 69' 37' W., eleva- 
tion 50 feet), at  the north, and Santo Domingo (18' 2s' 
N., 69" 53' W., elevation 60 feet) near the middle of the 
southern coast. The series of observations at  Puerto 
Plata, for the period 1903-1923 published in the St. 
Martial (Port au Prince) bulletins is much longer than 
the later one reported to the Weather Bureau and is 
chosen to represent that station; t,he short series for 
1910-1914 a pearing in the Ann,a.Zes of the Meteorological 

Near sea level the mean annual teniperature is 78", the 
means for January-March are about 74' and those for. 
July-0c.tober are between 80' and 81.5'. Temperature 
extremes are approximately 95' and 55". 

Bureau of I? ranc.e is selected for Santo Domingo. 

.- - 

I 
"" 

D O M I N I C A N  R E P U B L I C  

TABLE 26.-Pue~io Plata, Dom,inican Republic 

The prevailing winds are from the wesc in the afternoon and in Jmuary-Apdl the 
westerly direction h q u e n t l y  continues u t11  9 p. m.; they are from the east, or easterly 
st dl other limes. 
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TABLE 2'l.-Sanchez, Dominican Republic 
~~ 

- 

Temperature 

Precipitation 

- 
a ~ormula i  asimum+minimum) i 2 .  (Series 1 ~ 1 8 8 8 . )  

TABLE 28.-Santo Domingo, Dominican Republic 

From Weather Bureau records 189&1906 (broken) and 1919-1924 (broken) combined 

b From Weather Bureau d m  noted above. 
with those of tho S~minaire-Coecilior. 

North or northeast in all months: no data relative to daily march. 

From the longer records the mean annual precipitation 
is found to be approximately between 60 and 80 inches 
for the northern coast region and river valleys; on the 
eastern half of the southern coast t'here is a decrease to 45 
to 55 inches, and west of this region a further considerable 
decrease to slightly more than 20 inches. The reatest 
monthly amounts occur during the period from b a y  to 
November and the averages exceed S inches at  the north; 
the least amounts (excepting the values for Puerto Plata 
with minimum in June) occur from December to March, 
and at  this time along the southwestern coast the total 
for the four months avera es only 2 inches. 

west to east in northern and southern groups. 
In  Table 29 the rainfa 5 stations are arranged from 

TABLE 29.-Mean precipitation ( in inches) Dominican Republic 

* 20.96 inches reported in 1924. considered doubtful, and not included. 
Records for 19151917 and 1921-1924 for other stations are found In the Revlsta de Agrl- 

cultura Santo Domlngo) February 1917 and In the 8IInUd numbers of Chatological 
D a t a  dat hdlm and Ckbbean Sdrvlci U. 9. Weather Bureau. 

PORT0 RICO 

The tables for this island are taken from the cop 
now bein 

of the island. The distribution of stations chosen is as 
follows: Coast stations at elevations of 100 feet or less- 
San Juan and Arecibo (north), Vieques Island (off 
eastern extremity), Humacao (east), Ponce (south), 
and Mayaguez (west), and the interior stations of 
Comerio Falls, Cayey, and Toro Negro Dam at eleva- 
tions of 500, 1,350, and 2,275 feet, respectively. 

prepared at the San Juan office of the U. 
Weather % ureau for the issue of a complete climatology 

Temperature.-The mean annual temperature is about 
78' for the low stations, 73" a t  Cavey, and 69' at Toro 
Negro Dam. The range in monthly mean tem mature 
from August and Se tember to January and l$ebruary 
is from 5 O  to 7'. &e observed temperature extremes 
for stations near sea level are 101O a t  Arecibo and 51' 
at Mayaguez and those for the 2,300-foot level are 87' 
and 46'. At San Juan the extreme range in temperature 
is from 94' to 62O. 

Precipitation.-In common with other mountainom 
islands of the West Indian region, Porto Rico shows 
marked changes in the amounts of rain received at sta- 
tions se mated by only a few miles. From north to 
south &ng a diagonal cross section 45 miles in length 
we find the followm values (in inches) for mean annual 
r c ip i t a t ion  : San f uan, 61; Comerio Falls, 79; Toro 

e o Dam, 93; and Ponce, 35. The total yearly fa l l  

Humacao and Mayaguez is about 80 inches. As a rule 
recipitation is greatest in October or November and 

East in Februar , the means in these periods ranging 

Days with rain show as an annual average v ues from 
only 92 a t  Ponce u to 213 at San Juan. M~ximum 
precipitation in 24 {ours runs fairly high, with an ex- 
treme of 14.90 inches at Humacao. 

WhL-The table of prevailing wind directions shows 
a shifting from northeast on the western coast (Ma a- 

Y uan and Humacao) and to southeast on the southern 
coast (Ponce). In the interior north of the divide the 
winds come from directions northeast to southeast, as, 
for example, at Cayey, while south of the divide they 
blow from the south, as at Toro Negro Dam. 

TABLE 30.-Temperature data jor Porto Rico. 

at t T e eastern and western extremities as represented by 

from 6 to 15 inc z es and from 1 to 5 inches res ectively. ap 

ez) to east on the northern and eastern coasts ( i! an 

(OF.) 

MEAN MAXIMUM 

San Juan _ _ _ _ _ _ _ _ _ _ _ _ _  1 
Cayey _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
ToroNegroDam _ _ _ _ _  
Mapeg[les _ _ _ _ _ _ _ _ _ _ _ _  
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b 

d -  a 
E %  
8 2  

e. 
e. 
e. 

ne. 
se. 
n. 
e .  
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_ -  
e. 
e. 
e. 

ne. 
se. 
s. 
e. 

TABLE 30.-Temperat~re data f o r  Porto Rico. (OF.)-Continued 
MEAN MINIMUM 

Arecibo ___.__________ 23 52 52 521 551 M 
San Juan .____________ 1 2511 

63 62 6311 65 66 

Cayey _...__._________ 23 44 44 46' 48 SO 51 
Comerio Falls ._______ 18 50 50 53 55 61 ti3 
H u m w o  .__._______. 18 54 53 531 54 58 55 
Mayayez _.._________ 24 51 62 55. 57 Si 53 
Ponce ____._._________ 19 57 55 58 59 61 5S 
Toro Negro Dam ...-- 9 4fi 51 481 5111 54 51; 
Vieques Island _ _ _ _ _ _ _  23 G1 62 63 65 GJ 

I II 1 I II I I 1 1  I I I 1  I 1  I I  

HIGHEST 

i o  I;SI 
EO til 59 6:' .5\1 ;;; 
58 58 58 5'; 52 4sl 44 
R? l;(i 61 It1 591 52 SO 
66 li.5 05 It0 t',U' 54 X 
60 58 60 61 55 51 
5b M 65 61 57 55 
5(i 57 56 53 51 46 
B i  lis 6s 

LOWEST 

San Juan---..- 25 20 15 14 16 17 20 

Cayey ______.__ 25 16 12 10 11 13 14 
Comerio Falls- 17 19 15 14 15 15 19 
Humacao --... 25 15 12 12 18 15 19 
Mayaguez---.. 25 8 8 13, 15 I: 1: 

Dam _ _ _ _ _ _ _ _  13 12 11 12 16 13 15 

Pome _ _ _ _ _ _ _ _ _  23 6 4 
Toro N e g r o  

ViequesIsland 25 14 12 9 12 14 15 

9 11 9 12 

d 9 1 I 

Arecibo _ _ _ _ _ _ _  21 13 9 
19 18 17 19 211' 213 
11 11 13 14 13 134 

18 l b  1'3 l b  21 I5 
19 1s 18 17 196 

9 10 13 S 'k; 19 18 I7 13 

15 IS 
15 14 

14 13 15 16 17 1 164 

TABLE 31.-Precipitatior~ data f o r  Polto Rico 
MEAN PRECIPITATION (IN INCHES) 

Sari Juan ......I 
Arecibo _ _ _ _ _  -. 

Ponce _._------ 
Toro N e g r o  

Dam ..____.. 
Vieques Island 

San Juan ..-... 
Arecibo - - - - - -. 
Cayey __.______ 
Comerio Falls. 
Humacao..--. 
Mayaguez.-.. - 
POUce.. - - - - - - - 
Toro N e g r o  

Dam-- - - - _ _  - 
Vieques Island 

5. H,Il GO. 1 2  

2.41 SY. tiu 
5.56 61.52 

,. 53 7Y. 31 
5. 25 k4. IJ7 
2. s1 3 l .W 
1.36 35. 83 

4. 55 92. 6.5 
8. 67 4Y. 12 

MAXIMUM PRECIPITATION IN 24 HOURS (IN INCHES) 
- 

MEAN NUMBER OF DAYS WITH PRECIPITATION 

25111. 13 2.60 %I3. 3.14 g2I1. 2. 60 salis 7 56 3 60!4 1014: 07 Mi; 

4.051 
2.30 
4. 52 
3. 65 
5. 50 
3. 60 
2.451 

TABLE 32.-Preoa.iling wind directions, Porto Rice 

S , ne. 
5 e. 

lli 1 si?. 
13 n. 
22 , ne. 

23 ' e. 

Automatic lecurd lor 24 hours 
b Flum ?)e n b e r r  itions during daylight hours at C'iyey and rem'linmg stations. 

Rlisce1l:~neous meteorologicitl dntn for Snn Juan ( 1s" 
2:)' N., 61;" 7' W., elevatioI1 100 feet) appear in the 
fullo~ving table : 

'Aug. 22, 1916. 
0 Fur t ht, period of 25 years the totals for January, February, and March are 4,4, and 7, 

b I n  $an Joan proper; elevation, 90 feet; winds modifled by  higher land and buildings. 
I n  Puerta de Terrn: elernt.ion. 54 feet; oprn exposure. 

d The West Indies Pilot, Vol. 11. seventh edition (1520). 

respect.ivrly. 

V I R G I N  ISLANDS 

The series of met.eorologic:d observations nt, Charlotte 
Aiii:ilie, St. Thomas (1s" 13' N., 64" 39' W., elevation 27 
feet,), an(l Chriutinnst,etl, St,. Crois (17' 45' N., 62" 42' 
W., elevation 52 feet) furnish rather complete data on 
cont1it)ions in t,liis region. 

C'hristinnstecl on data published in yearbooks of the 
Danish Service. 

The mean annual teniperabure is 79.5", with monthly 
iiieans from about S2.5" in August to 77' in January and 
Felwuarp. The tern erntwe extremes for the period of 

The t.nble for Charlotte Anialie is based lnr 
recent, obserunt.ions by the Wenther Bureau; 

33 years shown by t f le  Christiansted record are 96" and 
100967-26-2 



150 MONTHLY WEATHER REVIEW B~RIL,  1926 

64'. Relative humidity increases from 72 per cent in 
March and April to 78 per cent in October and November; 
cloucliness, however, reaches an earlier maximum of 4.4 
in June. 

VIRGIN GORDA I. 

TORTOLA I. 
ST. THOUAS 1. -& = 

O u r b " . m  

ST. JOHNS 1. 

V I R G I N  I S L A N D S  

SANTA CRUZ L 

The average amount of rain received annunlly is from 
40 to 50 inches. Local monthly menus fall below 2 
inches near the first of the year; beginning with M?y, 
there is a rather uniform increase in recipitntion which 
reaches the maximum in October or koyember, when it 
is about 6 to 7 inches. 

TABLE 34.-Charlotte Amalie, ,St. Thomas 

TABLE 35.-Christiunsted, St. Croix 

TABLE 36.- Mean precipitation ( in  inches) , Virgin Islands 

___ _ _ _ _ _ _ - _ _ _ _ _ _ _  
Charlotte Anialie ..-. 17 3.00 3.36 5.44 6.15 4.99 3.16 40.89 
Christiansted -. . .-. . 3 i  

Virgin Gorda b ....-. 12 2.093.233.64 4.51 5.693.53 36.33 

3.46 4.26 5.59 5.88 5.89 3.87 I 46.43 
Tortola 0 --.......... 24 4.204.154.93 7.15 7.024.76 151.45 

I 
0 Botanic station 3t Roadtown. Means from Report on the Agricultml Depart- 

b bpanishtomn. 
ment, Tortola, Virgin Islands, 1919-20, rcvlsed to include 1924. 

NORTHERN LEEWARD ISLANDS ' 
I n  thi9 group lyino north of 

four stations with ratzer 
Eustatius ( l io  29' N., 62' 59' W.); Basseterre, St. Kitts 
(1'7' 20' N., 62' 44' W., elevation 29 feet); St. Johns, 
Antiwa (17' 10' N., 61° 51' W., elevations 25 to 80 feet); 
and hyniouth, Montserrat (16' 41' N., 62' 9' W., eleva- 
tion 130 feet). 

Interesting pipers on the climate of this region are 
found in the MONTHLY WEATHER REVIEW as follows: St. 
Kit ts, Annunl Summary, 1899 and November, 1900; 
Antigua, April. 1901. 

MONTSERRAT I. 

The data for Orangetown given here are from the 
En(* clopaedia van il'ederlnndsch West-lndie, p. 411 ; those 
for !%asseterre are compiled from more detailed records 
following the eriod used in the apers mentioned above, 

MONTHLY WEATHER REVIEW of April, 1901. 
The mean annual temperature for the region is from 77' 

to 80'. The lower mean at Orangetown is due to  com- 
paratively low maximum temperatures-mean maximum 
81O ns against 86" at St. Johns; highest observed maxi- 
mum only S8O. Relative humidity gradually increases 
from March to November, with a range of 8 per cent. 

and those for 6) t. Johns are copiec P almost entirely from the 

For period of 19 years the totals for the months January-March are 4, 1, 1, and 8, 
respectively. 

1 This deSigll8tiOn conveniently includes In one division the s m d  islands belonging 
to amat Britaln and Holland. 
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- 
Temperature 

Mean maximum _ _ _ _  
Mean minimum-.. - 
Mean ___________.___ 
High&. ________.___ 
Lowest.. ____._______ 

Cloudinerrs 

Mean _____._________ 

Accipilallon 

Mean .________._____ 

East winds prevail throughout the year; the maximum 
hourly velocity is slightly above 10 miles (July) and the 
minimum 5 to 7 (October). 

Over the greater part of this region the mean amount 
of rainfall receivecl annually is from 40 to 50 inches, but 
at Plymouth, Montserrat,, and stations in the northern 
part of St. Kitts there is an increase to 70 inches and over 
(Brotherson, S 5  inches). The annunl march of precipit n- 
tion is practically the same ns in regions previously con- 
sidered-rn<mimum in September-November, minimuni 
in February-March. 

TABLE 37.-Orangetown, St. Eustatius 

- - __  - __ - - - - - - - 

5 77.277.578.1 79 230.3!2.0 32.433.582 9 82.4X1.5iQ. 5 30.2 
5 71.1 70.9 71.1 172 5 73.2 ~ 5 . 2  '75 6 76. 1 75.9 75 2 74.7 73.0 73. t 

5 i4.2i4.274.6 i 5 . 8 7 i . O ' ~ ~ . G ' i 9 ~ 0 7 9 . 8 7 9 . ~ ~ ~ 8 8 ~ 8 . 1 7 ~ . 2  77.1 
5 53 86 83 53 83 36 86 8s bS SS S6 8 6 '  SS 
5 67 64 66 65 66 70 72 72 71 69 70 69 64 

5 3.2 3.6 2.7 3.1 3.6 3.6 3.2 3.3 3.1 3.0 2.9 3.1 

44 2581.971.81 2113.503.56 4.014.57195,5.154.883.45 4254 I 

Temperature 

Mean mcuimum.-- 
Mean minimum _ _ _ _  
Mean. _ _ _ _ _ _ _ _ _ _ _ _ _  
Highat _ _ _ _ _ _ _ _ _ - _ _  
Lowest _ _ _ _ _ _ _ _ _ _ _ _ _  

Relafiee numiditi 

Clwdinurs 

Mean,2observstions 

Precipitation 

Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Muimum i n  24 
hours _ _ _ _ _ _ _ _ _ _ _ _ _  

Days with rain---. 
Days with thunder- 

storm _ _ _ _ _ _ _ _ - - -  ~ 

wind 
Prevailing direc- 

tion _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mean hourly ve- 

locity _ _ _ _ _ _ _ _ _ _ _ _ _  
Maximumvelocity. 
Direction at man-  

mum _ _ _ _ _ _ _ _ _ _ _ _ _  

Mean,8a., 8 p _ _ _ _ _  

TABLE 38.-Basseterre, St. Kitts 

_-___-  - _ ~  - _ _ _  ~ 

13 81.5 81.3 81.4 82.6 M 0 85 1 35.7 86.4 26.4 86. 185.0 82.7 64.0 
13 71.4 71.2 71.1 72.8174: 6 i5: 5 75.9 76.3 15.9 75.1 74.1 72.3 73.8 
13 76.4 76.2 76.2 77.7 79.3 80.3 80.8 81.4 81.1 80.6 79.6 77.5 73.9 
13 88 85 @3 87 87 gS 88 39 mi 80 90 88 92 
13 tU 66 64 67 67 68 6s 6 i  67 68 61 64 64 

4 76 74 70 74 76 77 76 77 73 78 73 

4 4.8 4.4 4.4 4.8 5.6 6. 1 5.3 5.0 5.2 5.0 4.8 4.3 1 5.0 

56 3.481.852.11 3.183.904.02 4.34 5.376.38 

13 2.801.%31.45 2.503.104.60 2.2110.60~5.50 4.806.692.25~10.60 
12 14 17 18 13' 18 18 161 18 1% 21 1 

4 (-) 3 3 2 1' 4 4 21 1 20 

4 e . e . e .  e . e . e .  e. e . e .  e . e . / e .  e. 

4 10.0 9.710.3 Q.7 9.010.4 11.1 10.7 9.3 6.9 8.3 3.7 9.5 
4 27 34 24 32 27 34 42 *72 62 42 34 29 72 

_ _ _ _  e] e. e j  s. sw. s! se. ne. Fw. sw. swl se. ne. 

Temperature 

hIran maximum _ _ _ _  
hlean minimum _ _ _ _ _  
Mean _____._________ 
Highest .__. ~ _______. 
Lowest ....________.. 

Rclal i iv  humidity 

Mean. 9 a., 3 p  _ _ _ _ _  ~ 

Cloudiness 

Alean.2observations 

Precipitation 

hlean __._...___.__.. 
M a x i m u m  i n  24 

hours _ _ _ _ _  -. . .. __.. 
Dayswithrain ---... 

Wind 

Prevailing direction. 
hlean hourly veloc- 

ity __..__.____.___. 
Dayswithfog ....___ 

TABLE 39.-Sf. Johns, Antigua 

- _ _ _ _ _ _ -  ~ 

4 
4 
4 
4 
4 

4 

4 6.0 6.0 5.0 6.0 6.0 7.0 

4 4.633.992.59 3 . 8 5  4.454.95 
4 1.081.001.08 1.331.551.56 

4 19 23 17 16 20 20 

i 
4 ne. e. se. e. se. se. se. se. Se. se. se. e. 1 Sa. 

2 9.811.011.1 6.9 8.2  9 .2  12.2 9.1 6 .2  6.0 7.0 8.8 8.8 
4 0.0 0.5 0.3 0.0 0.d 0.3 0.3 0.3 0.0 0.0 0.5 0.0 2.9 

I I  

Temperature 

Relatire humidity 

Precipilotion 

Totals for the 10-year period are: January, 2; Februsry, 0; March, 2; April, 2; and 
December, 2. 

b Totals for %year period are: August, 1; September, 1. 

TABLE 40.-Plymonth, Montserrat 
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TABLE 41.--Mean precipitatioji (in inches), N o r t h e m  Leeward 
Islands 

Climatologlcal Data, West Indies and Caribbean Service. July, 1W25 

QUADELOUPE 

The climatic tables given here are titken from mpers 

Service, 1885, Part IV aiid 1901, Part I. These cover 
the eriod 1879-1884 for Point a Pitre (16' 14' N., 61' 
31' f., elevation 15 feet) and the period 1591-1900 for 
Camp Jacob (16' 1' N., 61' 42' W., elevation 1,750 
feet), and ive rainfall data for other stations. Lnter 
issues of t a is publication contain records for Camp 
Jacob, but on account of change of location and elera- 
tion the resultin somewhat broken series has not been 

Tem eratures a t  Point a Pitre are practically the same 
as at dsseterre and St. Johns, in the northern Leeward 
Islands. At the rather elevated station of Camp Jacob, 
near the southein end of the island, the mean annual 
temperature is 72O, or 7' below that for sea level. The 
extremes for mean monthly tern ierature are 75' in 
August and 69' in February. !During the 10-year 
period the highest temperature was only 57' aiid readings 
of 60' or lower were recorded in all months escept 
Se tember. 

kelative humidity resents the usual aiinunl curve, 
with minimum about arch and maximum in October 
and November; cloudiness shows the illasimuni from 
June to August. 

In the western part of the island, Basse Terre, precip- 
itation shows the following range in annual ainount, : 
Forty-nine inches at  Bologne, on the southwest coast 

appearing in t'he Annales of the French Meteoro I ogical 

combined with t % e former. 

near Basse Terre; 81 inches at Clugny, on the northern 
coast,; 121 inches at Josephine, and 156 inches a t  Camp 
Jacob, in the southern interior, the last two places 
being a t  elevations of 1,970 and 1,750 feet, res ectively. 
In the eastern part of the island, Grande # erre, the 

A CUADELOUPE I. 

Blanchet 
Celcour 

Gentilly. 

Josephlne 
MARIE GALANTE I 

Grand Bourg w 
amount of rain received in the year is generally from 
50 to 70 inches, but a t  Gentilly, near t,he southern coast, 
there is the marked rise to 145 inches. I n  contrast 
to the island regions immediately to the north the an- 
nual march presents the niasimum somewhat earlier- 
July to September-but rainfall continues heavy until 
November. 

TABLE 42.-Point a Pitre, Guadeloupe 

8 0.04 inch (1 mm.) or more. 
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4 
Mean, 5 observations __-_-_-__  i 10 

I 
Precipitation 

Mean--.. . . . . . . . . . . . . . . . . . . . .  10 
Days with rain _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10 
Days with thunderstorm ...-. 5 

wind 

MONTHLY WEATHER REVIEW 

5.2 

9.49 
24 

153 

June 

-~ 

6. 56 
6.0Y 

14.71 
14.17 

10.80 
. -. . . . . 

5. 06 
4.62 

5.98 
9.37 

.____... 

5.63 

TABLE 43.-Camp Jacob, Guadeloupe 

July 

___ 

7.46 I 5.35 
14.63 
20.20 

14.88 
. - - -. - - - - .  

5.48 
5.43 

5. 70 
10.28 

_______... 

5. 71 

Septem- 
ber 

6.41 
2.55 

11.98 
9.84 

7.31 
.--______ 

Yovem- 
ber 

73.19 
49.08 

140.82 
156.22 
80.87 

120.87 

Decem- 
ber 

Basse Terre _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bologne. - .___ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Camp Jacob b _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Camp Jacob 0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Annual 

34 5.98 3.83 
7 2.24 2.17 

11 10.31 6.84 
10 9.49 6.73 

4.66 
4.57 

.________ 
4.93 
8.35 

4.58 

60.54 
68.73 

145.37 ' 
61.27 
91.80 

57.62 

Tehruar) March May 

__ 

79.3 
67.3 
73.3 

87 
60 

83 

6. 1 

15.39 
37 
3 

ne. 
0.0 
0. 2 

__ 

June August Idober April 

78.4 
64.9 
71. 6 

85 
58 

80 

5. 2 

7.99 
20 

( 9  

ne. 
0. 0 
0 .1  

__- 

years 

79.2 
68.4 
73. 8 

85 
60 

81 

6. 1 

14.17 
26 
3 

ne. 
0.0 
0. 1 

79. 7 
68.4 
74.0 

84 
58 

83 

6. 1 

20.20 
29 
6 

e. 
0.0 
0.1 

SO. 8 
68.9 
74. 8 

86 
57 

82 

5. 7 

16.73 
28 
6 

ne. 
0.2 
0.8 
- 

80.8 
68.4 
74.6 

86 
63 

a3 

5.8 

17.09 
24 
7 

ne. 
0. 1 
0.2 

79. 9 
67. 8 
73.8 

85 
59 

84 

5. 5 

14.61 
25 
6 

0. 
0.0 
0.2 

77. 9 
86.4 
72.2 

85 
60 

84 

6.4 

16.50 
23 
3 

ne. 
0. 1 
0.1 

75.9 
64.9 
70.4 

81 
68 

82 

5. 2 

9.84 
23 

(9  

e. 
0.0 
0.0 

7R 2 
66.2 
72.2 

87 
66 

82 

5.6 

156.22 
280 
34 

ne. 
0.4 
2.1 

74.8 
62.8 
68.8 

80 
56 

80 

5.2 

6.73 
20 
0 

ne. 
0. 0 
0. 1 

75. 9 
63. 0 
69.4 

83 
58 

80 

5.2 

7.48 
21 
0 

ne. 
0.0 
0.0 

10 75.2 
10 63.7 
10 69.4 
10 80 
10 56 

10 81 

Prevailin Days witgg~es---.ll::l:::::l direction 11 0.0 ne. 
Days with fog _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.2 

These means ale approximately the same BS those obtained as the mean of readlngs * Fiveyear totals for January and April and €-year total for December are 1. 1, and 38espectivel~.  
9 a. m. and 9 p. m. 

TABLE 44.--lllean precipi tat ion (in inches)  , Guadeloupe 

Septem- 
ber October Novem- 

her 

, 
August h h y  

5. 49 
2. 72 

10.65 
15. s9 

8. 18 
- - -. . . - -. 

4.36 
4. 22 

6. 51 
6. 97 

. - -. - - -. 

4.90 

Stations 

Basse Terrc I-I/-I-I-il- s. 49 
6. 66 

15.80 
16. i3  

13.91 
. . . . . . -. 

6.78 
6.37 

5. 70 
10.39 

. . - -. -. . 

6. 68 

7.66 
6.83 

13.80 
17.09 

12.76 
- - - -. . . . 

2.96 3.87 ;: 5; 1 1  1. 67 
5. 57 

7.48 i. 99 

6.51 
5.03 

13.79 
16.50 

11.35 
- - -. - - - -. 

6.47 
e. 20 

- -. . - - - - .  
6.92 
9.84 

6. 67 

6.29 
6. 27 

Blanchet . . . . . . . . . . . . . . . . . . . . .  I 14 1 1  5.35 2. 70 3. 10 3. ii 
2. 56 2.96 3.03 

3. 09 2.43 1 1  2. 54 
3. 27 3.99 3. S2 

______..._.___.___.. -- - - - - - - -  
Celcour --_-- --- - -- - - -- ---- --- - 
Gentilly. - _ _  _ _  - - _ _ _  - _ _ _  _ _ _ _  _ _ _  
Point a Pitre d _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Point a Pitre _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.07 

Marie Qalanie 

Qrand Bourg _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7.31 5.95 

Broken series, 1827-1870. Monthly record given by Raulin in Acfes de L'dcad6rnie national? des sciences, brlles-ltltres el arts de  Bordeaur, I-oolume S6. 1674. 
Broken series, 1855-1870. (Raulin.) 
1891-19oo. 

1 Broken series, 1819-1870. . (Raulin.) 
Later series. Climatological Data: West Indies and Caribbean Service. Jul>', 1925. 

d n ~ l c s  du Burrau Cen/ral d i f t i o r o b g i q u e  de France, b f f n o i r r s .  1.W1. 

25 feet) show mean annual temperature (SO') some- 
what higher than that' found for the preceding grou s 

of the year. Relative humidity and cloudiness have the 
normal march for this region. The prevailing winds are 
from northeast or east : the mean hourly velocity is about 
5 niiles per hour, with a very slight increase in March 
and April. 

The rainfall normals for the stations in Dominica fur- 
nish a most interesting example of t,he effect of exposure. 
On the Ieewarcl coast the mean annual precipit'ation 
ranges from about $0 inches in the ' I  drier," middle region 
to 100 inrlies at Soufriere, near the southern ext'remity of 
the islnntl. At TF'oodforcl Hill, on the northeastern, and 
Geneva, on the southern coast, the amounts are 103 and 
123 inches, res1)ectivel-y. The outstanding feature of dis- 
tribution is the remarkable increase in annual precipita- 
tion from 7s inches at Roseau to 105 inches at St. Aro- 
inent (elerntion 360 feet), about 2 miles to the northeast, 
nnd to 183 inches at, Shawford (elevation 560 feet), only 
1 mile fltrther in the same direction. 

and also temperature ninsinia above 90' in all mont I: s D 0 bf IN1 C A 

The Weather Bureau rcc- 
orcis for the period 1917- 
1924 have been taken in tlr- 
termining t empertitiire inems 
at Roseau. The Quarterly 
Journal of the Royal hle- 
t eorologicnl Society (Lon~lon) 
for October. I S X ,  nnd Jan -  
uary, 1903, gives vdu:thle 
inforniation on precipitation 
for several stations well dis- 
tributed over the islnncl. 
These two p p e r s  cont nin 
~~racticnlly all of the rnin- 
fall data nvailahle. 

The table for Roseau (15' 
17' N., 61' 23' W., elevation 
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The annual march presents the chief maximum in July temperature extremes are about the same for both loca- 
or August and a secondary with nearly the same values tions-90' or slightly higher and about 60". 
in November; the chief minimum occurs in March or In the Climatological Report for the West Ind es are 
April. found precipitation data for the years 1921-1923. A 

TABLE 45.-Roseau, Dominica series so short will not be of much value in determining 
normals, but will probably be of some interest relative to 

511 I 1 I/ I I I /  I 1 II I I IT- 

Temperature 

hfean maximum -. 
Mean minimum ... 
Mean _.________ --. 
Highest _.______ .-. 
Lowest ._____.____. 

Relative humidity 

Mean, 8 a., 8 p..-. 

Cloudinesr 

Mean, 3 observa- 

Precipitation 

Mean ___________.  
Mean c 
Days with rain--.. 
Days with thun- 

derstorm a.-.-.. 

Wind 

Prevailing direc- 
tion = 

Mean hourly ve- 
locity 0 __._____.. 

Days with fog.--.. 

tions 0 

For the period 1899-1901. 

For the period 1893-1924 (broken). 
b From Climntological Data, West Indies and Caribbean Service, July. 1935. 

TABLE 46.-Mean precipitation ( i n  inches), Dominica 

Annual mean for the period 1875-1897,184.57 inches. 

MARTINIQUE 

The Annales published by the French Meteorolo ical 
Service contain rather lon series of observations at  !i ort 

36' N., 61' 2' W., elevation 13 feet) and the elevated 
station of Morne des Cadets (14" 44' N., 61' 9' W., 
elevation 1,676 feet). 

The mean annual temperatures for these stations are 
79" and 74', respectively. Monthly mean tem eratures 
range from 80" in June-October to 76" in fanuary- 
February at  the former and from 76" in August-October 
to 71" in January-February at  the latter. Observed 

de France near the mid 2 le of the western coast (14" 

MARTINIQUE I. 

P-l Bassepoint 

rainfall distribution over the island. Means from this 
source are given for Bassepoint (north), Robert (middle 
east coast), Bnd Marin (south). The means for Fort de 
France for the 6ame period present marked contrast with 
those for 24 years-56 inches in 1921-1923 and 80 inches 
in 1891-1914. 

TABLE 47.-Fort de France, Martinique 

Totals for 30-year period are: March, 1; October, 1. 
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TABLE 48.-Morne des Cadets, Martinique 

TABLE 49.-Mean precipitation ( i n  inches), Martinique 

8 Broken series. 1834-1670. Monthly record given by Raulin in Actcs d e  L ' d c a d h i e  

b 1891-1914. 
1921-192. 

d 183C-1670. (Raulin.) 

nafional der rciencea, bcllea-lelfrw d artd de  Bordeauz t?lunir SB. 187:. 
Annalrr d o  Bureau Central dfrflorologrque d e  Fralker. 

ST. LUCIA 

ST. LUCIA 

Temperatures on this island are given by the records of 
two stations at Castries. Observations are available for 
the botanical station (14' 1' N., 61' 0' W., elevation 10 

feet) and for the Weather Bureau stations near by (ele- 
vations 319 and 50 feet). On account of the consider- 
able difference in elevation, data are given for the lowest 
and highest levels, 

Again we find the characteristic difference in amount 
of precipitation due to the rugged outlines common to so 
man of the West Indian Islands. From a rather large 

conditions in the different parts of the island. 
The mean annual precipitation ranges from 50 inches 

at Moule a Chique to 130 inches at  Uplyme. Following 
the relatively dry season from February to April, there 
is a gradual increase in rainfall to a maximum from July 
to October. 

TABLE 5O.-Castries (Botanical Station), St. Lucia 

num t er of stations five have been chosen to represent 

I 

Temperature 

Rrlolirv hu- 
niiditg 

Precipitation 

Mean _ _ _ _ _ _ _ _ _ _  
hlaximum 24 hours-----/ in 1 ' ; .~~4 .~~1:Y1~!3 .6~4:0~ . .YO'2 .52  6.92'13.18 

34 '5.68 3.89/4 12 4.0116 98'8.96'!9.73'10. 45 9.73' 10. 

Dayswithraiu.  11' 18 19 17 19 241 2 4  24 241 

Wage overflowed. 

TABLE BI.--Casfries ( U .  S. Weather Bureau), Sf. Lucia 

I 
~- 

Temperature 

Precipitation 

w n a  

TABLE 52.-Mean precipitation ( in  inches), St. Lucia 
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8T. VINCENT 

The series of observations a t  the 
near Kingstown (13' 9' E., 61' 14' w., 
for the period 1909-1931 is the 01?1p source of irifornintioii 
relative to meteorological concl!tlons prerniling on the 
island in recent years. Precipi tabion mean3 1)aseil on 
early records are available for Kingstoxn; Rnt,ho Mill, 
llear the southern extremity of the ~ ~ l a n t l  : and Buyahou, 
on the eastern coast. 

ST. VINCENT I. 

Bayabou 

Mill 

In this latitude we find t8hat, the difference in meen 
tem eratures of the warnlest and coldest months is very 
smaE; the extremes of monthly inenns Lire Sl0 in Sep- 
tember and 77' in January and March. In  H periocl of 
nine years masirnuin readings of noo or nhore were 
observed only in the months of Septemher and Oct80her: 
minima of about 65 occurred in January niit 1 February. 

reci itatinn is 71, to 90 inches in 
the southern part of t g r  e is nnd: no data are avallaldc for 
ot'her regions. The precipitat,ion from June t o  ~ o x - P I ~ ~ -  
her is much heavier than that during the reiiittincler of 
the year. 

The mean annual 

TABLE 53.-Kingstoton (Experi tncnf  Station),  St .  1'1 ncanf  

T d B L E  li.i.-I%fean precipi tat ion (in inches) ,  St. V incen t  
_ _ . _ _ _ _ _ ~ _ _ ~  ____ 

Stations 

- 
a Pic l i r t i i l i i i i y  des XiVizdtr,sehlaye auJdcr  f d e n  Erdobtrfldehe, Supsn. 

BARBADOS 

Early records for stations in the vicinity of Bridgetown 
for the periods lS53-1S62 and 1865-1886 appear in 
Met eorological Ohservittions at  Foreign and Colonial 
Stations of the Royal Engineers and the ,4rm Medical 
Deprtrnent, No. 83, London Meteorological &€ice. In  
a report on the rainfall of Barbados in 1847-1871 Rawson 
gives records for three stntions in the eastern half of the 
island. The series of obserrations at Dodd's Station, in 
tllcb soiithcast, began in 1S91(?) and that for the present 
Government Met eorological Station at  Codrington House, 

near Bridgetown, in J ~ l y ,  1903. The records of the U. S. 
'iIreatlirr Bureau cover the periods September, 1898- 
October, 1903 (Bridgetown) and froni September, 1917, 
to  (late (Worthing, 3 nliles southeast of Bridgetown). 

Summaries arc given here for Codrington House (13' 
8' N., 59" 36' W., elevation 181 feet), and for the Weather 
Bureau station (13' 6' N,, 59' 37' W., eleration 30 feet) 
in Rri d get own. 

i"iw2pt rcituro.-The mean annual temperature for this 
region, based on observations at  the two stations, isahout 
: g o ;  near sea level monthly means range from 81' in 
.\u,nust nnd September to  78" in January-March; a t  the 
]\{)-foot level the march is practically the same, with 
rnlues rathrr unifornily 1 ' lower. The highest observed 
temperaturcs barely exceed 90°, while the lowest are 65O 
to ahout GOo, accorcling to elevation. 
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Precipitation..-The records for the period 1891-1908 
furnish the best series to represent comparative amounts of 
rainfall received in different sections of the island. The 
mean annual amounts are as follows: Fifty-five inches on 
thesouthwesterncoast (Bridgetown), 6Oinchesin thenoi th  
(Husbands), on the eastern coast (Cochin ton College), 

the central elevated region (Dunsconibe). I n  tlie march of 
precipitation all stations show the minimum in Fehruary, 
a continuous increase to the masiniuni in Se teniher, 

Owing to many changes in the location of the point of 
observation in or near Bridgetown, precipitation means for 
the different series are not combined. Footnotes under 
table of preci itation means will furnish information for 

TABLE 55.--Bridgetoiun (Codrington House), Barbados 

and in the southern interior (Dodds), anc f 86 inches in 

and generally a secondary maximum in Novem P ier. 

comparison o P conditions in earlier and later years. 

TABLE .56.-Bridgetoupn ( [ I .  h‘. TVea.ther B i ~ r c u u )  Barbados 

sept. 10 1898. 
Record ior Worthing for 1917-1924 combined with that for Bridgetown. 

157 
TABLE 57.-AIean precipitation (in inches) Barbados 

NlITE.--Binfidd. central interior, 1,nf;J feet. 1854-1S71; Bridget.oan I., different ele- 
w t i n n s .  IR.53-191i3 and ISCS-ISSfi; Brirlgetnmn 11. (Cent.rd Police Station and Oovern- 
momt H c u ~ e l .  lSY(I-100X; Bridgetown 111. t Codrington House), 181 feet, 1W3-1923; 
Bridcet.,Jwn 1V. tU. P. WP:it.her Burenul, 30 feet, 1S38-1903 and 1917-1924: Codrington 
Collcgp. enct cost. ,  1S9l-lWd’ Dorlds, sout.henstern interior, 210 feet, 1851-1908; Duns- 
corube centrnl interior. S50 I& 1591-1908: Halton. nenr Dodds; 280 feet, 18W-1871; Hus- 
hands I. northern region. 1 s  feet. 1SBI-lSil; Husbands II., 180bl908. 

GRENADA 

Met,eorological conclit,ions at  moderate elevation are 
given in the table for Richmond Hill, near St. George, 
on the southern leeward coast (12’ 31’ N., 61’ 45’ w 
elevat,ion 509 feet). 

CARRIACOU I. 

0 
GRENADA I .  

Dunfermline 

9 Grand Etang ( StoGeo:g$ w 
Point Saline 

In the southern part of tlis island me find another in- 
stance of mnrked change in amount of rainfnll received 
at  points within n very sniall area. At Point Sdine, the 
southwestern extremity, tlie mean annual precipitation 
is only 39 inches; at  Richmond Hill, n few miles to the 
north, it is 77 inches, while at  Grand Et,ang (elevation, 
1.740 feet), nenr the center of the island, it increases to 
147 inches. At Sauteurs, on the northern coast, and 
Dunferniline, just inland from the eastern coast, the 
means of annual rainfall are 60 and 70 inches, respectively. 
In  the relatively clry inontlis of February and March the 
nienn monthly rainfall in the extreme south is about 1 
inch; in  tlie ,eriocl of niasiniuni fall, July and August, 
monthly tota 1 s for the island range from 6 to 15 inches. 
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&3 a 

1 9 g 

Climatic tables are given for three closely adjacent 
stations in or near Port of Spain, in the northwestern part 
of the island: Botanical Gardens, St. Clair Ex eriment 

' I  
8 $ 1  
a a1 g 9 2 

Totals for lPyear period; January. 1: February, 1; April, 2; May, 1; Deeember, 2. 

TABLE 59.-Mean precipitation ( i n  inches) , Grenada 

-_---_- 
Ttmperohcrs 

Meanmaximum---- 12 82.182.482.8 84.384.783.9 
Meanminimum ..... 12 72.172.072.2 73.774.674.5 
Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  12 77.177.277.5 79.079.679.2 

9 24.17 inches in April, 1915, not included. 

TOBAQO 

The short, broken series of temperature records for 
Pembroke and The Park (1891-1593) found in the 
meteorological returvs for Trinidad are not summarized. 
The means of recipitation show a considerable range in 
the amount o P rain received in different sections of the 

E t g 8 4 Station, and the Weather Bureau station. (See-gotnotes 

Temperatwe.-The mean annual temperature rises 
- ---__- to tables for geographic coordinates and elevations.) 

84.085.085.5 8 5 . 2 ~  083.2 93.9 fro111 78" a t  St. Clair to 79" at the botallical gardens and 
75.074.4i75.2 75.2174:Ji3.31 73.8 t,o 80" in the city of Port of Spain. In  contrast to the 70.51i9.7:80.4 80.2179.278.2 78.9 

Preciwifat.ion.-In the vicinitv of Port of Smin the 

I 
5 & e  

; 8 g 1 '1 - g i p ~ , , p ; ~ g 4 g l o y z p ~  z j e h a  
- - - - - - - - - _, - - 

a $ Ststloas sh p Zl 

e 
I 

seuse, on the northern coast, there is an increase to about 
$ 3  S5 inches, and at  Sangre Grande, a few miles from the 

e a mid-eastern coast, a further increase to 112 inches. The 
8 rainfall is least in February, when the mean amount falls 

to 1.50 inches or less in the drier regions, and i t  is greatest - - 
Botsnic Station- 
Q o v e r n m e n t  

R o x b o r o u g h  

ZI 3. a~ 1.83 1.95 
~ n m .  _ _ _ _ _ _ _ _ _  u i.mi.i~a80 
Estate - _ _ _ _ _ _ _ _  12 5.81 3. 92 3.71 l 

1.97 5. M) R 79 Q.'ZO 71.62 in July 01 August, when the means range from about 8 
inches at  Port of Spain to 13 inches at Sangre Grande. 

In the MONTHLY WEATHER REVIEW for February, 1925, 
P. E. James contributes an interesting paper on the 

1.osaszass 
3.01 5. r10 9.75 
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TABLE 61.-Port of Spain * (Botonical Gardens), Trinidad TABLE 64.-Mean precipitation ( in inches) , Trinidad 

10" 40' N., 61' 26' W.: elevation. 130 feet. 

TABLE 62.-Port of Spain* (St. Clair), Trinidad 

10' 40' N., 61' 31' W.; elevation, 67 fed .  

TABLE 63.-Port of Spain (U. S.  Weather Bureau.),* Trinidad 

NmE.-Port of Spain I, Central Police Station, 1891-1919; Port of Spain 11. Weatbea 
Bureau, 1888-1900 and 1015-1924; St. Clair I, 1601-1921; St. Clair II, recorda fa two 
adjacent stations (EW text), 186-1921. 

DUTCH WEST INDIES (SOUTHERN QROUP) 

Met.eorologica1 conditions in this 
the climat.ic data given 

6' N., 68' 56' W.; elevation, 75 feet). 
The mean annual temperature of 81' at Willemstad is 

the highest known for the entire West Indian regioni 
this is due to the hi-h value of the mean minimum-77 
compared with 740bat Bridgetown and 72' at Port of 
Spain. The maximum in talle annual marc.h of tempera- 
ture occurs in September (83') and the minimum in the 
period December-March (79'). The observed tempera- 
ture extremes are 94' and 67'. 

DUTCH WEST INDIES 

ARUBA 1. 

OranJcstad 
Q CURACAO 1. 

VENEZUELA 

The mean annual rainfall in thi; region is very light. 
Hoffie Abau, near the western end of Curacao, receives 
on an average only 27 inches; in the eastern part of the 
island there is a decrease to 23 inches at Willemtad, on 
t,he southern, and to 21 inches at Groot St. Joris, on the 
northern coast. The annual mean of 17 inches at  
Oranjestad, on the island of Aruha, just west of Curacao, 
is the lowest found in the West Indian region. 

From October to January the rainfall in Curacao and 
vicinity is moderately heavy, enerally from nearly 3 to 

i t  is very light, with means for May decreasing to 0.50 
inch or less. 

more than 4 inches; during t. % e remainder of the year 

1 Southern islands oft the wast of Venezuela. Data for the northern Lalands 8t. 
Martin, Saba, and St. Eustatius, are glven under the heading Northern Leeward Is lh .  10' 39' N., 61' 31' W.; elevation, 40 feet. 
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LI 

17.7 
6.6 
82.2 

91 
70 

.25 

.32 
13 

TABLE 65.--Willemstad, Curacao* 

- 

g g  
m o  _ _  

86. I 
i5.  I 
81.: 

9( 
i( 

7.91 

4.4: 
1; 
- 

8 1 I 

Temperature 1 

Relative humldity 

Cloudincas 

Precipitation 
Mean _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 70/~2.07~0.95~0.84~1.0i~0.76~0.95~ 1 .4 i~ l .22~ l .12~~4 .20~4 .43~3 .651~22 .93  

Data from the Eiicyelopatdia san Nrderlandsch West Isdir. 

TABLE 66.-Mean precipitation (in inches), Dutch West Indies* 

Curacao 

Data from dfeteorologiache Taarncmingcn, Sitriname tn C'iwacao. 

SWAN ISLAND 

This small island lies in the western Caribbean Sea 
about 100 miles off the coast of Honduras (17' 24' N., 
83' 17' W.; elevation, 35 feet). 

The mean annual temperature (50.5') is 1.5' higher 
than that for the eastern stations of Christiansted and 
Basseterre in the same latitude, and is very slightly 
lower than the high mean noted for Willemstad. The 
range in temperature is from 92' to 64', practically 
the smne as observed for the greater part of the West 
lndian region. 

The mean annual rainfall is about the same as that 
near sea level on the islands of St. Croiu, St. Kitts, and 
Antigua-51 inches. 

T.4BLE 67.--Suion Island 

LI 

e" 

C 2 - l  -- 

!3.9 85.8 
3.8 75.2 
'8.8 80.6 
68 92 
69 64 

-22  61.13 

.IO 5.64 
15 139 

PRECIPITATION VERSUS SNOW SURVEYS FOR PREDICTING STREAM DISCHARGE 

By J. CECIL ALTER 

[U. S. Weather Bureau, Salt Lake City, Utah] 

[Rend before Utah Academy of Sciences, Salt Lake City. Utah, Saturday. dpril 3. 19261 

ssi- 577 : 5~- / .5?8 .c f6  : 
627.41 ( 7y2) 

This aper is the result of an inquiry as to  the conipara- 

predicting the flood-time discharge of Big Cot tonwood 
Creek, one of the major sources of Sa l t  Lake City's 

The inquiry has resulted rather decidetlly 
in water favor supP1y* o precipitation records where they are arailnble 
in proper nuinbers and places, though the snow surrey 
shows a valuable correlation factor. 

Big Cottonwood watershed, discharging into the Salt 
Lake valley about 12 miles southeast of Salt Lake City, 
is about 13 miles long and about 45.5 square miles in 
extent, its sharp crest lines being from 9,000 to 11,000 
feet above the sea. Thus the watershed has appeared 
to be an excellent region for successful snow survey 
work. These have been made with encouraging results 
since 1912 by the Salt Lake City engineering and water 
works departments. 

The results of a preliminary inquiry into the subject of 
precipitation vs. snow surveys were presented before this 
Bcademy n year ago. The surveys, as of the close of April, 
reduced to percentages of the mean for the period were 
compared with the stream discharge from May to August, 
inclusive, a period in which run-off averages about 
40,000 acre feet or two-thirds of the annual discharge. 

The difference between snow survey percentages 
(using the densities or water-content values) and stream 
discharge percentages averaged 13.4 per cent for the 
period 1912 to 1917 inclusive, utilizing from 60 to 100 

tive va P ue of precipitation records and snow surveys for 
mearureuieiits distributed fairly generally over the 
matershetl. But €or about 25 measurements in Brighton 
basin, 6.8 square miles in extent, a t  the head of the can- 
yon, the survev figures differed from the discharges by an 
average of onrj7 11.5 per cent from 1913 to 1924; while 
sets of readings in 6 selected places differed 12.5 per cent 
froin the discharge figures; a i d  nieasurenients a t  only 
two of these places varied only 13.3 per cent from the 
discharges. Some of tbis Aiiation is doubtless due 
to the differing lengths of the recorcls. It was also shown 
that the simple snow depth values in Brighton Basin 
gave an average miss of only 13.3 per cent a somewhat 
surprising value in view of the general belief that snow 

robably do not vary densities vary greatly. 
greatly a t  the end of April, by w ich time the texture of 
the snow layer has apparently become comparatively 

They E 
_ _  

homoge,nous. 
The coefficient of c~orr'c.lation for the values of best fit 

given above (11.5%) was found to be 0.541 plus or 
minus 0.055, :t very good correlation. 

A considerable effort has  been made by various in- 

tion and stream flow, on the basis of records at  t irecipita- e several 
restigators to discover a relationship between 

cooperative weather stations in the general neighborhood 
of the Cott,onwood Canyons. Results have in general 
been only fair; whence the usual conclusion that the 
stations are not in correct positions to serve best as in- 
dicators, and possibly not numerous enough. 


